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By npuobpenu ananuzamop xucnopooa AKIIM-1-02

Pa3padomanHwlii U 6bINYU{EHHBLI
000 «Dupma «Anvgpa BACCEHC).

Buumamenvno npouumaiime oannoe pyxosoocmeo.
OHno coodeporcum sarxcHy1o ungopmayuro 06 ycmpoiicmee
ananuzamopa, e2o 0COOEeHHOCMAX U MeMOOUKAX NPOBedeHUA
u3MepenHuil npu peuieHuUu KOHKPEemHulX 3a0au
AHATUMUYECKO020 KOHMPOJIA KUCA0pOoOa.

[annoe pykosoocmeo nomosrcem Bam npasunvno
YCMAaHOBUMb AHAIUZAMOD U OBICHPO 88ECHIU €20 8
IKCHAYAmayuro, co0a00as npu IMom HeoodxXooumble
mpebtosanus e2o 6€30naAcH020 UCNOIb308AHUA.

Buumamenvnoe usyuenue uncmpyxyuu noseonum Bam 6
NONIHOIL Mepe UCNOIb306AMb WIUPOKUE 603MONCHOCU
ananuzamopa, odecnequs npu IMOM 6blCOKyI0
Ippexmuenocms e2o npumenenus. Oo0vém ceedeHull u
UIIOCMPAayuil, NpUEeOeHH vl 8 OAHHOM PYK08OOCHEe,
obecneyusaem npasuibHyIo IKCHIYAMAYUIO AHATUIAMOPA U
ecex ez2o y3/06.

! Coxpansaiime oannoe pyxosoocmeo 6 kauecmee
CHPABOYHO20 Mamepuaia, max KaK ¢ Hem CO0epIHcamcs
UHCIMPYKYUU, He00X00uMmble 0J151 NPAGUNbHOU IKCHIyamayuu
AHAIU3AmMopa, NPoBeOCHUs MeHCPe2T1aAMEHMHO20
00cayxHcueanua u nepuooudecKoll N0ePKU aHaIu3amopa.

BHUMAHME! [Ipu noctaBke aHanu3zaTopa B 3MMHEE BpEMs To/1a
aMIIEpOMETPUYECKUI CEHCOP HE 3aIOJIHAETCS PACTBOPOM JJIEKTPOJIUTA.
Bam cencop npu oTmpaBke OBLJT 3aIIOJIHEH PACTBOPOM IJIEKTPOJIUTA.

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTIU3ATOP KUCNOPOOA AKIMM-1-02



Omauuumenvhsie ocooennocmu ananuzamopoe AKIIM-1-02

e Y HuBepcanbHOCTD aHaJIU3aTOpPOB u HIUPOKUI aACCOPTUMEHT
amnepoMetrpudeckux ceHcopoB (AC) mo3BONAIOT pemiarh Jo0ble 3a7adu
aHAIMTUYECKOTO0 KOHTPOJISI KUCIOPO/1a B 000 OTpaciH.

o AMnepOMeTqueCKHe CEHCOPBI (AC) o0nagaroT  yJIy4dIIEHHBIMU
METPOJIOTUYECKUMHU u AKCIUTyaTallMOHHBIMU XapaKTepUCTUKaMHU,
HEOTPAaHUYEHHBIM CPOKOM CITY>KObI, BBICOKOM HaJE€KHOCTHIO, MPOCTOTON B
oOcnyxxuBanuu u padore. Ilapamerpsl kaxaoro Bapuanta ucnoiHeHuss AC
ONTUMHU3UPOBAHBI JUIsl PEUIEHUS KOHKPETHBIX 3aJay aHAJIUTHYECKOTO
KOHTPOJISI KUCIIOPOJa, & UX KOHCTPYKIIUU Pa3paboTaHbl C YYETOM CIEIH(PUKA
MIPOBEICHUSI U3MEPEHUH B PA3TMYHBIX 00JIACTSIX.

o M HorodpyHkIHOHANBHBIE BO3BMOKHOCTH aHAIH3ATOPA TIO3BOJSIOT POBOIHUTh
U3MEPEHHE NapLUUAIBHOIO JaBJICHUS M KOHLEHTpPAaUMW KUCIOpOJAA B
KHUJIKOCTSAX U Tra3ax B JItoOOI BHIOpAHHOM OMepaTOpoOM €IMHHIIE U3MEpPEHUs, a
TAaK)K€ M3MEpPEHUE TEeMIeparypbl M  ONpeleieHue OMOXMMHYECKOIro
NOTPeOJICHHS KUCIOPO/a [0 CTAaHAAPTHON METOJIUKE.

o Bnaroz[apﬁ opurnHasibHOcTH  AC  oOecneunBaercs:  “Hepa3pyllarOIIMiA
KOHTPOJIb aHaJM3UPyeMou mpoObl, MIMPOKUN AHANa30H, BHICOKAs TOYHOCTH
JIOCTOBEPHOCTh W 3KCIPECCHOCTh HM3MEPEHUM, BBICOKAS CEJIEKTUBHOCTH H
CTaOMJIBHOCTh ITIOKa3aHWM, a TaK)Ke HX cjabas 3aBUCHUMOCTb OT CKOPOCTH
NOTOKAa AHAIM3UPYEMOM KUJIKOCTM M HaJW4yusi B HEW MeHaroiux
KOMIIOHEHTOB ¥ B3BEIICHHBIX YaCTHII.

Ananuzamopul kucinopooa AKIIM-1-02 ooecneuusarom:
o ABTOFpaILYI/IpOBKy M0 KUCJIOPOAY aTMOC(epHOTO BO3AyXa. I pangyupoOBKY IO

IOBCPOYHBIM TI'd30BbBIM  CMCCIM. I/I?)MGPGHI/I}I B HCBOIAHBIX CpcOax,
KYJbTYPaJIbHBIX JKUAKOCTAX W COJICHBIX BOAAX.

o Bosmoxnocts BbiGOpa yao6HOI 1y1st ollepaTopa eAMHHLbL H3MEPEHHSL.
o KoppeKumo B 3aBUCUMOCTH OT 0apOMETPUYECKOTO JAABJICHUS U COJIEHOCTH.
o Curnanmsauyo BeIX01a TOKA3aHMI U3 33 IAHHBIX MpeJIeioB.

o I[I/ICTaHHI/IOHHYIO nepenadyy uHGOpMAIMU C MOMOIIBIO U(POBOro KaHama
RS-232.

e Jamuch noxasauuii Bo BHYTPEHHIOIO SHEPrOHE3aBUCUMYIO IIaMSTh B PyYHOM
pexume  «bIOKHOT» M B  HEOPEPBIBHOM  IIEPUOJUYECKOM  PEKUME
«IIpoTokonupoBanue.

o Y noGusbrii uHTepdeic. Iloxnceerxa rpau4IecKoro AUCTLIES.

L4 FCpMeTI/I‘{HOCTB KopIryCa, CTCIICHD IIbIJICBJIArO3allIUThI IP-65.

HayuHo-npousBoactBeHHasa compma «BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
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COIEP/KAHUE (PykoBoacTBO MO 3KCIIyaTAI[UM).

. PacnakoBka ananuzatopa

. O6nactu npumenenus ananuzaropoB AKIIM-1-02 u o6o3HaueHue
BapUaHTOB UX UCIIOJIHEHUS

. IloaroroBka k pabore u mpoBepka padOTOCIIOCOOHOCTH aHAJIN3aTOpa

. YCTpOUCTBO U NMPUHLUII JEHCTBUS aHAIU3aTOpa

4.1. Onucanue CBOMCTB U KOHCTPYKLIMY aHAJIU3aTOpa

4.2. OnucaHue CBOMCTB U KOHCTPYKIIMUA aMIIEPOMETPUUECKHUX CEHCOPOB
4.3. Onucanue KOHCTPYKIIMU U3MEPUTEIBHBIX KaMep

4.4. ITpuniun paboThl aHATHU3aTOpPA.

. Obume cBeneHus

5.1. O6mue cBeneHus: 00 U3MEPSIEMBbIX BEIMUMHAX U €IUHULAX U3MEPEHUS
5.2. O0mume cBeIeHHs O TPAIyHPOBKE aHATU3aTOPa

5.3. O0u1me cBeieHNs O BBEJICHUN KOPPEKIMU PE3yIbTaTOB M3MEpPEHUil
. Yka3aHue Mep 0e30MacHOCTH U PEKOMEHJIAIMH M0 SKCIUTyaTallii aHaIn3aTopa
. [lonroroBka k padbote

7.1. O6mume TpeOoBaHMUS K YCTAHOBKE aHAJTM3aTOPOB KUCIOpOaa

7.2. BkiroueHue aHaJIn3aTopa.

. Hactpolika u ynpasieHue pexuMaMu paboThl aHATIH3aTOPa

8.1. UnTepdeiic mporpamMmbl

8.2. 'maBHOE MEHIO

8.3. MeHro «JluarHOoCTHKAa»

8.4. MeH1o «Y cTaHOBKI»

8.5. Mento «IIporokomn»

8.6 Menro «bioKHOTY.

9. I'panyupoBka aHanu3aTopa

9.1. ABTOMaTu4eckas rpajyupoBKa aHaiau3aTopa

9.2. I'pagyunpoBKa aHaM3aTOpa MO MOBEPOYHON ra30BOM CMECH
9.3 I'pagyrpoBKa HyJI€BOW TOYKH aHAIU3aTOpa

10. TTopsimok paboTsI

10.1. Omnpenenenune pO,, cO; B 1a00OPaTOPHBIX YCIOBHUIX

10.2. Onpenenenne BIIK cTannapTHBIM METOJOM € pa30aBIE€HUEM IPU TOMOIIH

ananuzaropa AKIIM-1-02J1

10.3. Onpenenenune Kucaopoaa B razax
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Puc. 1. Buemnuii Bua ananuzaropa kuciiopoga AKIIM-1-02 ¢ cencopom
ACpO2-05 norpykHOro Tura.
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1. PACITAKOBKA AHAJIU3ATOPA.

[Ipn nonmyuyenum aHanmuzaropa yOeaMTeCh, YTO yMAKOBKA HE BCKpbITA M HE MOBPEXJECHA.
Ecin BHEmHU 0CMOTp YyNakOBKU MO3BOJISET MPEANOI0KUTh O €€ BO3MOYKHOM BCKPBITHH WIIN
MOBPEXJEHUM  aHajgu3aTopa MNpU  TPAHCIOPTUPOBKE,  HE3aMEMJIUTEIbHO  BBI3OBHUTE
NpEeACTaBUTENS TPAHCIIOPTHOM KOMIIAHUU U BCKPOMTE YIIAKOBKY B €I'0 IIPUCYTCTBUU.

[TonoxuTte ynmakoBKy ¢ aHaJIM3aTOPOM Ha pabouuii CTOJ U pacnakyire ee.

B KOMIUIEKT NOCTaBKM aHAIM3aTOpPa BXOJAT:
¥ H3meputenbHOE yCTPOMCTBO aHATM3ATOpa
¥ AmnepomeTpudeckuii ceHCOp

¥l WM3mepurenpHas kxamepa ¢  NPUCOCIUMHUTEIBHBIMH TpyOKamMu (B KOMIUIEKTE C

ananmzatopamu AKIIM-1-02T, AKIIM-1-02T")

¥l 3apanHoe yCTpOoHCTBO (OJOK MUTaHMs)
¥] KaGenb unrepdeiica RS-232

m KommiekT 3amacHBIX YacTed u HpHHaHHe)KHOCTeﬁ K aMIICpOMETPHUICCKOMY CCHCOpPY, B

KOTOPBIN BXOJST:

DaKOH C TeJIEBBIM AIEKTPOIUTOM
MembOpaHHbie Komayku B coope (3 miT.)
[Ipo6HuK ¢ cynbpuroM HaTpust Na,SO;

[Ipo6uuk ¢ xnopucteiM kob6ambTOM CoCly

YYYVYY

Komb110 pe3nHoBOE (Ha CTEKIISTHHYIO THITB3Y CEHCOpa)

['epmeTnunas siueiika (B komruiekre ¢ AKIIM-1-02J1)

(AN

PykoBOZICTBO 1O 3KCIUTyaTalluM, MacnopT

JIoTIOTHUTENBHO MOTYT OBITh 3aKa3aHbI CIEAYIOLIUE N3ICITHS:

VYerpoiictBo noaroroBku razoBoit mpoost YIIITI-01 (x AKIIM-1-02T)
N3mepurenbHas kamepa mist mukpoananuza MKMA (k AKTIM-1-02J1)

OunbTp TOHKON 0unCTKH ra3oB U xuakocteit (k AKIIM-1-02T, AKTIM-1-02I")
Cxnsaka BIIK (k AKTIM-1-02J1)

W3Bnekute u3 kopoda kabenb uHTEpdeiica, 3apsaHOe yCTPOHCTBO U PYKOBOICTBO 110

PRI

OKCILTyaTalluu. 3arem AKKYPaTHO HU3BJICKHUTC aMHGPOMeTpI/I‘-IGCKI/Iﬁ CCHCOP U UBMCPUTCIILHOC

ycTpoiicTBo. Pacmonoxkure ux Ha pabodem croe.

Ipumeyanune. AC NOJKIIOYEH K U3MEPUTEIBHOMY YCTPOMCTBY aHAIU3aTOPA.

HayuHo-npousBoactBeHHasa dupma «kBUOAHANTUTUYECKUE CUCTEMbI U CEHCOPbI»
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2. OBJIACTU IPUMEHEHUSA AHAJIM3ATOPOB AKIIM-1-02 U
OBO3HAYEHME BAPUAHTOB UX UCITOJIHEHUS.

Anammzatoper  AKIIM-1-02, Omaromapst CBOCH  YHHBEPCAIBHOCTH W IIUPOKOMY
ACCOPTHUMEHTY HCIOJIb3YEMBIX aMmIiepoMerpuueckux ceHcopoB (AC), MOTYT NpUMEHSTHCS IS
pelieHns pa3HooOpa3HbIX 3a/lad aHAIMUTUYECKOTO KOHTPOJS KUCIOpOAa MPAKTUYECKH BO BCEX
OTpacisiX  XO34WCTBA:  TEIJIOPHEPreTUKE,  MHIIEBOH, XUMHUYECKOM U HePTIHOH
MIPOMBIIIJICHHOCTH, OXpaHE OKpy’Karolled cpenpl, OuotexHomormu u Meaunuue, LIT'COH,
KKX, pbIOHBIX XO3SHCTBaX, OYUCTHBIX COOPYKEHHUSAX U T.A. IlosToMy nans 3amucu Ha3BaHUSA
aHanu3aropa mociie o6o3HadeHus tuna aHanmzatopa AKIIM-1 nudpamm «02» ykasbiBaercs
MOPTAaTUBHBIM BapHaHT ero ucnoiaHeHus, OykBamu «JI», «I'», «T», «Il», «b» yka3biBaeTcs
00J1aCTh €r0 MPUMEHEHHUS:

e «JI» - JJaBopaTopHbIii;

e «I'» - I'azoananusarop;

o «T» - TemnosHepretuka (AT HU3MEPEHUII B MHKPOIPAMMOBOM JIMANa3oHE
KOHIICHTpaIuii);

e «lI» - Ilorpyxnoit AC niyig u3MepeHuil B IPUPOIAHBIX U CTOUHBIX BOJAX;

e «b» - buorexHomnorus.

Bapuantbel HCHOJHEHUs aHAIM3aTOPOB OTIMYAIOTCA aMIEPOMETPUUYECKHM CEHCOPOM U
MIPUHAJIEKHOCTSIMH, BXOAAIMMU B KOMIUIEKT €r0 IOCTAaBKH.

AKIIM-1-02J1 B xommuiekte ¢ ACpO,-01 mpenHasHadyeH mJis U3MEPEHUM KOHIEHTpAIUU U
omoxumuueckoro morpednerus kuciopona (BIIK) B cTanmapTHBIX CKIsSHKax B Ja0OpaTOPHBIX
ycrnoBusix. [IpuMmeHsieTcss B OKOJOTMYECKUX UM XUMHUYECKUX JIa0OpaTOpHsX  Pa3TUYHBIX
npoMblneHHsIx npeanpusatuil, HI'COH, XKKX, opranuzanusax ['ockoMpupoabl, MEIULIUHE U T.A.

Anammzatop AKIIM-1-02I' B kommiekte ¢ ACpO,—-03 mnpeanasHaueH [uisi HU3MEpEHUU
KOHIEHTPALlMU KHUCJIOpPOoJa B Ta3000pa3HbIX cpenax. AHaIM3aTOp MOXKET ObITh OCHAIIEeH
noOyAuTeneM pacxoja Bo3AyXa TUIA «TPYIIay, JIUO0 BCTPOSHHBIM MUKpokoMIiipeccopoM (AKIIM-
1-02I'M). TIlpumeHnsieTcst A peHICHUs 3ajad HHEProcOepeKeHHs, ONTUMHU3AIMH IPOLECCOB
TOPEHUs] TOIUIMBA, SKOJOTMYECKOIO0 U IPOU3BOJACTBEHHOIO MOHUTOPHMHIA COCTaBa BO3/yXa
MIPOM3OHBI, JIBIMOBBIX T'a30B, OOECIeUeHUs MM0KaPOB3PHIBOOE30MACHBIX YCIOBHI MPOU3BOACTBA (B
TreHepaTopax ¢ BOJAOPOIHBIM OXJIaKICHUEM, SIEKTPOIU3HBIX ).

Ananuzatrop AKIIM-1-02I" Takxke MOXET MNPUMEHATHCS B MEAUIMHE Il HU3MEpPEeHUM
KOHLEHTPAllMl KHCIOpO/Ja B JbIXAaTElIbHBIX Ta3aX B KOMIUIEKTE alaparoB HCKYCCTBEHHOM
BeHTHIIsIMK ~ Jierkux  (MBJI), HapKo3HO-ABIXaTENBHOW — ammapaType, THIIOKCHKAaTopax |
KOHIIEHTPaTOpax KHUCIOpOJa, B almaparax JiJlsl BbIXa)KMBaHUS HOBOPOXKICHHBIX, B Oapokamepax H

LIEHTpax Tunepoapu4eckoil OKCUTreHal1H.

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
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9
Anamuzatop AKIIM-1-02T B xommnekre ¢ ACpO,—04 1 mpoTOYHON U3MEPUTENBHON KaMepon

UKIDK npennazHadeH 11 M3MEPEHUM KOHLEHTpALMM KUCJIOPOJAa B MOTOKE >KUIKOCTEH, B TOM
YyHhClie B MHKPOTPAaMMOBOM Juamna3oHe KOHLEHTpauuid. IIpumeHsiercss npu aHAIUTUYECKOM
KOHTPOJIE W YIPABJICHUU MPOLIECCAMHU BOJOXMMIIOATOTOBKH B TermosHepretuke - TOLl, I'POC,
ADC, TennoceTH, KOTEIbHBIX, @ TAKXKE B XMMUYECKON, HE(PTSHOMN, MUIIEBON MPOMBILIUIEHHOCTH, B
dapmaneBTMH W Ap. oONacTiAX Xo3AWcTBa. Haxoautr mnpuMeHeHWe TpH  cepTUdUKALUU
JIEKapCTBEHHBIX ITPENAPATOB U MIPOLYKTOB MUTAHUS.

Anamuzatop AKIIM-1-02I1 B xommiiekre ¢ ACpO,—05 mpenHazHaueH Uil U3MEpPEHHM
KOHIIEHTPALM1 KUCJIOPO/ia B IIPUPOAHBIX U CTOYHBIX BoJax Ha riryouHe. Ilpumensercs B cucremax
aBTOMAaTHUYECKOT0 YIPaBJIEHUs MPOLECCAMU OMOJIOIMYECKONW OUMCTKH CTOYHBIX BOJ Ha OYMCTHBIX
COOPYXEHMAX M CTaHLMSIX a’dpaluu. AHaJIN3aTOpbl TAaKKe MPEIHAa3HAUEHBI JJI UCIIOJIb30BAHMS B
NpaKkTHKE caHuTapHosnuaeMuonornyeckux cranuuii (COC), B opranmszauusx ['ockoMpuponsl, B
mabopaTopusX KOHTPOJIS KauyecTBa BOJbI, B JKWJIHMIIHO-KOMMYHalIbHBIX Xo3siicTBax (OKKX), B
PBIOHBIX XO34HCTBaX, B HAyYHO-UCCIENOBATEIbCKUX HHCTUTYTAaX M JPYIHX YUPEXKICHHUSIX HpU
pelIeHN pa3sHOOOPa3HbIX HAYYHBIX M MPHUKIAAHBIX 337a4 B 00JacTH OKEaHOJOTHH, T€OJIOTHH,
TEOXUMUH, OXpaHbl OKpYKarouleil cpeasl U T.1. [[puMeHstoTcs Takke Ha CTaHLUAX 3KOJOTHYECKOTO
MOHHMTOPHHTA.

Anamuzatop AKIIM-1-02b B xommuiekre ¢ ACpO,—06 mnpenHasHaueH il U3MEPEHUU
KOHIIGHTPALlMM  KHCJIOpPOJa B  KYJbTYPAJIbHBIX  JKHUAKOCTSX  MHKPOOMOJIOTUYECKUX U
OMOTEXHOJIOTMYECKHUX MPOU3BOJCTB. [IpumenseTcs A peteHus 3aa4 aHaTMTHYECKOr0 KOHTPOJIS
KHCJIOpO/ia B OMOTEXHOJIOIMH, TUILEBON U (papMalleBTUYECKON MPOMBIIIJIEHHOCTH, a TAKXKe B 0CO00
YUCTBIX XUMHUYECKHUX Hpou3BoAcTBax. ACpO,—06 BbIAECPKHUBAIOT HEOTPAHUUYEHHOE KOJIMYECTBO
[IUKJIOB CTEPHIM3AIUK OCTPbIM mapoM mpu T=143 °C u P=3 atu. CeHCOpbI MOTYT yCTaHABIMBATHCS

B (hepMEeHTEPHI M OMOPEAKTOPHI OTEUYECTBEHHOTO U MIMIIOPTHOTO TIPOM3BOJICTB.

3. HOAT'OTOBKA K PABOTE U ITPOBEPKA PABOTOCIIOCOBHOCTH
AHAJIN3ATOPA.
3.1. Ecau TpaHCHOpPTHpPOBAHME aHAIMU3aTOpPA OCYIIECTBIISUIOCH B 3UMHEE BpeMs roja u
AC He 3aml0JHEH pacTBOPOM 3JIEKTPOJIMTA (CM. 3alMCh Ha CTp. 2), BBIIOJHUTE omepanuu m. 3.3.
HaCTOSAIIETO pyKOBOACTBA. Eciu 3anoiiHeH, IEpEX0AUTE K BBIIOJHEHUIO T1. 3.6.
3.2. BuemrHuit BUJ aMIEpOMETPUUECKUX CEHCOPOB.
Amnepomerpuueckre ceHcopbl (AC) BBITYCKAIOTCS B HECKOJIBKUX BapHaHTaX MCIOJIHEHUS

(cm. 1. 4). Buemnuit Bug AC nokasan Ha puc. 3.1.

HayuHo-npousBoactBeHHasa compma «BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMNM-1-02
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Cencop ACpO,-01 — nocrasnsercs B kommiekre ¢ AKIIM-1-02J1.

Cencop ACp0O,-03 - nocraBnsiercst B komiuiekte ¢ AKIIM-1-02I" unu AKIIM-
1-02T.

Cencop ACp0O,-04 — nocrasnsiercs B komruiekte ¢ AKIIM-1-02T.

DT CEHCOpbl HWMEIOT OJUHAKOBBIE Ta0apuUTHBIE U MPHUCOCAMHHUTEIbHBIC
pasMepsl U OTJIMYAKOTCS BHYTPEHHUMH napaMerpamu. [lapameTpsl kaxmoro
CeHCOpa ONTHUMH3UPOBAHBI sl Kaxaoi obmactu npumenenus AKIIM-1-02 u
BBIOpaHBI C  Y4YeTOM OCOOCHHOCTEH  pemieHHs KOHKPETHBIX  3ajad

AHAIIUTUYCCKOI'0 KOHTPOJISA KUCJIOpOJaa.

Puc. 3.1. Buemnuit Bug amnepomerpudeckux cencopo ACp0O,-01, ACpO,-03

1 ACp0,-04

Cencopsl ACpO,-01 B ocHOBHOM Hcnionb3yroTes ais onpeaenenus bITK

U TIOCTABJISIOTCS CO cTaHAApTHOU ckisiHKoM BITK.

Cencopet ACp0O,-03 u ACpO,-04 mOCTaBIAIOTCS C WU3MEPUTEIBHON

kameporr (MK) (puc.3.2.). Hus Toro, utoObl moctath cencop u3z MUK, e

H606XOI[I/IMO CHavaJla OTKPYTUTb HAKHUJIHYIO FaﬁKy, a 3areéM OCTOPOKHO ——

JOCTaTh CEHCOP.

Puc.3.2. Buemnuii BuUI ceHcopa B

U3MEPUTEIIbHON KaMepe.

Cencop ACpO,-05 mnocraBisieTcss B KOMIUIEKTE C aHalM3aTOPOM
AKIIM-1-02I1. OH ycTaHOBIIEH B I€pMETHUYHOW sSUYEHKE W3 HEPKaBEIOLIEH
CTaJIM U PACCYUTAH Ha MPOBEJICHUE U3MepeHnid Ha TiyOuHax 10 20 M. Tumnosas
nuHa kabens ACpO,-05 cocraBnser 4 M. [Ipun HE0OOXOAMMOCTH MPOBEICHUS
W3MEpPEHHI Ha rTyOnHax 6osee 6 M, JyIMHY Kabelst He0OXOAMMO YTOYHHUTD MPU

3aKa3sc.

Puc. 3.3. BHemHuii BUJ aMIEpOMETPUYECKOTO CEHCOpa IMOTPYKHOTO THIA

ACpO;-05 B repMETUYHOM STUEHKE.

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»

AHAJIU3ATOP KUCITOPOLOA AKIMM-1-02
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I[J'ISI TOrO, YTOOBI A0CTaTb CCHCOp U3 I‘epMeTI/I‘-IHOI\/'I STYCUKHU Il

HEOOXOIMMO CHayaja OTKPYTHTh HIDKHUH Kopmyc. 3areM, JIeBOW pPYKOi
OepyTcs 3a BEpXHUM KOpPIyC, TMPaBOW 3a CEHCOP, U OCTOPOKHO JOCTAIOT

CEHCOp U3 BEPXHETO KOpITyca.

Puc. 3.4. Buemnwuit Bug ACpO;-05 6e3 HIKHETO il ¢

KopItyca. | N
II Hpumeuyanue. ACpO,-05 ynnoTHsieTcs B BEpXHEM KOPITyCe PE3UNHOBBIM

koJe1ioM. [ToaToMy, jutst Toro uToOs! moctaTth AC U3 BEPXHETO KOpIyca,

HEO0XOMMO TMPUIOXKUTh HEOOJNbIIOE YCHUIME JUIsl NMPEOJOJCHUs CUII

S TpeHus. Crapaiitech ycuinue TnpuKiIaabBaTh Baoidb ocu AC He
ﬂ MpHUKacasich K MeMOpaHe, 3aKpelIeHHOW Ha TOpLEBOl MOBEPXHOCTU
MeMOpaHHOro Konmnadka. Eciu ceHcop «mpuium» B MeCTe YIUIOTHEHUS,

| NonpoOyHTe NPOBEPHYTH €ro BOKPYr OCH IIO YacoBOH CTpelnke
lJ OTHOCHUTEIILHO BEpPXHETO Koplyca. B nanpHelmeM cMasplBalTe MecTa

YIUIOTHEHHsI CEHCOPa Ba3€JIMHOM WJIM BaKyyMHOUM CMa3KOM.

Puc. 3.5. Baemnuit Bug ACpO,-05 6e3 repMeTHYHON STYSHKH.

Amnepomerpuyeckue ceHcopbl ACpO,-06 BBITYCKAIOTCS B HECKOJIBKMX BapHUaHTax
ucnonHeHus (cM. Tabmuiy Ha puc. 3.8). BHenrHuil Buj aMnepoMeTpudecKux CEHCOPOB MOKa3aH Ha

puc. 3.6.

Puc. 3.6. BHeniHuii B CTEPUIIN3YyEMbBIX

amnepomeTpuyeckux ceHcopoB ACpO,-06.

Cencopsl ACp0O,-06 mocTaBisitoTcs B
komIuiekte ¢ aHanu3zatropom AKIIM-1-02b.

Onn BBIITIOJTHCHEI B Kopmycax u3

HEep>KaBeIOLLEeH cTaiau 51 UMEIOT

HayuHo-npousBoactBeHHasa compma «BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMNM-1-02
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YHUBCPCAJIBHBIC TUIIOPA3MEPhI IJIs1 X YCTAHOBKU B (bepMeHTepr n 6I/IOpeaKTOpH OTCYCCTBCHHOI'O

n 3apy6e>i<H0r0 IMPOU3BOACTB. Ot CCHCOPHBI BBIACPIKUBAOT HCOTPAHUYCHHOC KOJINMYCCTBO ITUKIIOB

crepuim3anuy ocTpbiM mapom tpu T=143 °C u P=3 aTu.

3.3. 3ameHa MeMOpaHHOIO KOJINIAuyKa, 3aJIMBKA PACTBOPA JIEKTPOJIUTA.

Ecmu TpeOyercst 3a1uTh pacTBOp S3JEKTPOIUTA WM 3aMEHHTh MEMOpaHHBIH KOJIAYOK,
JIOCTaHbTE CEHCOP M3 M3MEPUTEIBbHOM KaMepbl WM T€PMETHUYHON SYEWKH, 3aTe€M BBIIIOJHUTE
onepau# .. 3.3.1.-3.3.5.

3.3.1. OTkpyTuTe raiiKy CEHCOpa W aKKypaTHO IOCTaHbTE DJICKTPOAHBIA aHCAMOIb W3
MEeMOpPaHHOTO KoJmayka (cM. puc. 3.7).

BHUMAHUWE

He mnpukacaiitech K 3JIEKTPOJHOW CHCTEME M CTEKJISSHHOW THIIb3€
pykamu. Jlake HE3HAYUTEIBHOE 3arpsi3HEHUE BHYTPEHHUX JIJIEMEHTOB
CEHCOpa OTPULIATENILHO CKA3bIBAE€TCs Ha €ro padoTe.

Ecnmu  snexTponHblii  aHcaMOib NPWIMN K KOJMAaykKy, TO, TIO-
BUJIIMOMY, B HEM BBICOX PacCTBOP 2JIEKTPOJIATA. B 3TOM Cityuae 3aneire ¢
MOMOIIBIO mmmpuna 1 — 2 MJI AUCTUIIMPOBAHHOW BOJBI B 3a30p MEXKIY
KOJNMAYKOM M DJEKTpOAHBIM  aHcamOiem. Yepes 2-3  dyaca
3aKpUCTAJUIM30BABIINECS COJM pacTBOpsATCs, W Bwl 0e3 ycwiuit

JOCTaHETE JIEKTPOTHBIA aHCAMOJTb.

Puc. 3.7. Buemnuit Bug ACpO, 6e3 MeMOpaHHOTO KOJMavyKa.

3.3.2. IlpomoiiTe 3MEeKTPOAHBIA aHCaMOJIb B JUCTUILTUPOBAHHON BOJIE, OCTOPOXKHO yIAINATE
OCTaTKH BJIaru (priibTpoBaIbHOM OyMaroil u monoxxure ero Ha caiderky. [Ipomoiite kKonmadok
IUCTUITMPOBAHHOM BOIOM U CTPAXHUTE OCTABILYIOCS B HEM BIIAry.

Jliis 3aMeHbl MeMOpaHHOTO Komayka B crepuimsyeMoM cerncope ACpO,-06 (cm. puc.3.8)
CHayvaja OTKPYTUTE HWXKHHM Kopmyc 1, 3aTeM CHUMUTE MEMOpPaHHBIN KOJIMadok 2 (CM. puc.
3.8).

Ilpuvmeuyanue. B BepxHel yacTM MeMOpPaHHOTO KOJMAayKa YCTaHOBJIEHO TepMETH3HpYIOILee
KOJIBLIO, IMO3TOMY HEOOXOIUMO MPUIIOKHUTH HEOONBIIOE YCWIME BIOJIb OCH CEHCopa s
MIPEOIOJICHUS] CHJI TPEHUs. EciM KONMavyok «IpHium» B MECTE YIUIOTHEHHS, TO IMOMPOOYHTE

MIPOBEPHYTH €r0 BOKPYT OCH.

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTIU3ATOP KUCNOPOOA AKIMM-1-02
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[IpomoiiTe »neKTpOAHBIH aHCaMONb JUCTHJUIMPOBAHHOW BOJAOH, OCTOPOXKHO yHajauTe

OCTaTKH BJaru (puiabTpoBajbHON OyMaroil u mosoxkute ero Ha cangerky. [Ipomoiite koamauok

I{HCTI/IHHHpOBaHHOﬁ BOI[OfI U CTPAXHUTC OCTABIIYIOCS B HCM BJIAry.

UcnonHeHns ACpO:-06

0603HaueHne AC

d, Mm

D, MM

L, MM

ACp0:-06-01

25

25

70

ACp0:-06-02

19

25

150

ACp0--06-03

19

19

200

ACp0:-06-04

22

22

250

4 6 - aHoa

10 - kabenb

11 - BTyNnKa

13 - katoa

1 - HWXHUI KOpMyC

8 5 - pacTBop anekTponuTa

7 7 - DaTuuK TeMnepaTypbl

9 - cTekNsHHas runb3a

12 - cuctema membpaH

14 - npeHaXHbIV KaHan

15 - Kopnyc ceHcopa

2 - KONNAYOK MeM6paHHbIN
3 3 - KOMbLIO YMIOTHUTENBHOE

4 - KOMbLO YNIIOTHUTENbHOE

13 8 - KOMbUO YNIIOTHUTENBHOE NI0CKOe

Puc. 3.8. Buemnnii Bug ACpO,-06.

IIpumeuyanue. B BepxHeit

yacTu MeMOpaHHOIro  KoJjmauka

YCTaHOBIICHO  TEPMETH3UPYIOIIee

KOJb1O, IO3TOMY HeO6XO,I[I/IMO

NPUIOKHUTE HEOOJNBIIOE  yCHIINE

BJI0JIb ocH ceHcopa TUISt
npeofojeHuss cuin TpeHus. Ecnu
KOJITauoK

«IpUIUID» B MCECTC

VIUIOTHEHHs, TO  MONpOOyiTe
MPOBEPHYTH €r0 BOKPYT OCH.

[TpomoiiTe 37eKTpOIHBIN aHCaMOJIb
JUCTUJIIMPOBAHHOU BOJIOM,

OCTOPOYXKHO YJAIUTE OCTATKU BJIATH

bunbTpoBANIBHONH ~ Oymaroii
MOJIOKUTE €ro Ha  caldeTky.
[Ipomorite KOJITTa4Y0K
JUCTUILIAPOBAHHOMN BOJOU "

CTPAXHUTEC OCTAaBUIYIOCAd B HEM

BJIATY.

3.3.3. C nomourpio (prrakoHa — KameIbHHIBI 3aJeiTe B CTapblii MJIM HOBBIH MEMOpaHHBII

KOJITIA4YOK 1-2 MJI pacTBOpa AJEKTPOJINTA, HE JOIMBast 1-2 MM 10 TepBOro OypTHKa Ha KOJIMAaYKe

(cm. puc. 3.7 u 3.8).

Ilpumeuanue. PacTtBop »snexTponuTa mnpeactaBiseT coboil reneoOpasHbld  OyQepHBbIit

PacTBOpP. HpI/I Cro 3aJIMBKC Ha NOBCPXHOCTU MCM6paHI>I HiIn CTCHKaX KOJIIadKa BO3MOZKHO

o0pa3zoBaHue My3BIPHKOB BO3AyXa. JIJsl UX yJaleHus clieTKa MOCTYYHUTE IO KOJIMAYKy COOKY M

OCTaBbTE€ €r0 B BEPTHKAILHOM IMOJIOKEHMH Ha 5 MuHYT. OcTaBlIMecs IMy3bIpbKH BO3AyXa

BCIUIBIBYT Ha IMTOBEPXHOCTh. HOCMOTpI/ITC CIIIC pa3, HET JIX B paCTBOPC IJICKTPOJINTA ITY3BIPHKOB

BO3/yXa.

HayuHo-npousBoactBeHHasa compma «BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMNM-1-02
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3.3.4 Coopky cencopoB ACpO,-01 — ACpO,-05 npoBoauTe ciieayoummM o0pa3om:

1. CnBuHBTE pe3nHOBOE KOJIBLIO Ha OOKOBOI MOBEPXHOCTH MEMOPAHHOTO KoJmayka Ha 1-2
MM HIDKE JPEHAXKHOTO OTBepCTus (cM. puc. 3.7 u 4.2).
2. BozbpmuTte 3neKTpoaHBIA aHCAMOJIb M MEJIJIEHHO BCTABhTE €r0 B MEMOpPAHHBIN KOJITIaYy0K
B BEPTUKAIBLHOM TOJOXKEHUU. M30BITOK pacTBOpa SJIEKTPONMUTA TOJKEH BBICTYNUTH
| yepes JpeHaxHoe oTBepeTue 14 (cM. puc.4.2). _ !
. ]

3. 3akpyTure raiiky B MeMOpaHHBIA KOJIayOK

[' no ymnopa. TopioBas 9acTh 3JEKTPOIHOTO aHCAMOJIS
T JOJDKHA HATSHYTh MEMOpaHy Ha KOJITayke B BHUJC i
30HTHKA. =
4. Vpamure OCTaTKM BiIark ¢ OOKOBOM ) —

MIOBEPXHOCTU KOJIIIauKa U CIABUHBTE PE3UHOBOE KOJIBIO
00paTHO Ha PEHAXKHOE OTBEPCTHE.

5. VYcraHOBUTE CEHCOP B  H3MEPUTEIBHYIO
Kamepy (cM. puc. 3.9) u 3aKkpyTHTE HAKUAHYIO TalKy 10

' ymopa (cM. puc. 3.10 u puc. 3.2)

Puc. 3.9. Ycranoska ACpO, Puc. 3.10. ®ukcanus ACpO, B

B USMCPHUTCIIbHYIO KaMCpy I/IBMCpHTeHBHOﬁ KaMcepe

IIpu ycranoBke ACpO,-05 B TrepMETHUYHYIO S4YEMKYy CHaydaja OCTOPOXKHO BCTaBbTE CEHCOpP B
BEpPXHUHU Kopmyc stueiku (cM. puc. 3.4), a 3aTeM 3aKpyTUTE HIKHHUI KOpIyC 70 ymopa (CM. puc.
3.3).

Ipumeuanue. [lepen coopkoii ACpO,-05 pekoMeHAyeTcss cMas3aTh Ba3eIMHOM WJIH BaKyyMHOM

CMa3KoW repMeTH3UPYIOLIUE KOJIbLIa, PaClOIOKEHHbIE B BEPXHEM KOpITyCe.

3.3.5. Coopky cencopa ACpO,-06 (cM. puc. 3.8) mpoBOAUTE CIETYIOIUM 00pa3oMm:

1. Yb6enutech B HaIWM4YMH TEPMETHU3HUPYIOIMIETO KOJIbIIa 8 Ha OOKOBOM MOBEPXHOCTHU
AJIEKTPOJITHOTO aHCaMOJIs.

2. Bo03pMHUTE METaJUIMYECKUN KOPIYC C JIEKTPOAHBIM aHCAaMOJIeM U MEIJICHHO BCTaBbTE B
MEeMOpaHHBIM KOJMa4yoK 2 B BEPTUKAIBHOM MojoxkeHuu (puc. 3.8). M30bIToK pacTBOpa
3JIEKTPOJIUTA JOJDKEH BBHICTYTUTh Yepe3 APEeHaKHbIN KaHal 14 Ha OOKOBOW MOBEPXHOCTH
AJIEKTPOJTHOTO aHCaMOJIsI.

3. Vnpanutre canderkoll BBICTYNUBIIME KAaIId SJEKTPOIUTa ¢ OOKOBOM MOBEPXHOCTH

KOJIIa4dKa.

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTIU3ATOP KUCNOPOOA AKIMM-1-02
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4. 3akpyTture HIKHUI Koprmyc 1 ceHcopa a0 ymopa. ToproBas 4acTb 3JIEKTPOJHOIO

aHcaMOJIs JOJDKHA HATSHYTh CUCTEMY MeMOpaH Ha KOJIMa4yKe B BUJE 30HTA.

3.3.6. BxkirounTe aHaIM3aTOpP C MOMOIIBIO KHOMKU «BKIDY, yaepKuBasi €e B TCUEHUE S CEK.
[Toce BKJIIOYEHHs aHAIU3aTOpa pa3fJacTcsl 3BYKOBOM CUTHAJ, Ha JUCIUIEE CHayalla IOSBHUTCSA
norotun ¢pupmsl «Anbha BACCEHCy, 3arem aHanu3atop nepeiier B pexkuM U3MEpeHUil.

3.3.77. B cinydae HEoOXOIMMOCTH NPOM3BEAUTE 3apsiyl aKKyMyJISTOpPHOH Oartapewu.
Wunukatop 3apsiia BbIBEAEH B HW)KHMM JIEBBIM Yrosl AMCIUIES aHAIU3aTOpa. 3alTPUXOBAaHHBIM
UH/IMKAaTOp CBUJAETENBCTBYET O IOJHOM 3apsje Oarapen. B cimywae, ecnu HMHAMKATOp Ha4yHET
MUraTh (IIpU 3TOM TMOCIHBIMUTCS MPEPHIBUCTBI 3BYKOBOM CHUTHAl), aKKyMYJSTOPHYIO OaTapero
HEOOXOIUMO 3aPSIUTh.

[MoncoenuanTe OIOK MUTAHUS K aHAIM3ATOPY, a 3aT€M K CETH NepeMeHHOro Toka 220B ¢
gactoto 50 I'm. Ilpomecc 3apsma oToOpaxaeTcss IBIXKCHHEM 3allITPUXOBAHHOW 00JIacTH
MHAMKATOpa.

AxkymynsTopHas 6arapes 3apsautcs yepes 12-15 gacos.

[Ipn ycioBuM NpaBHIBHON HSKCIUIyaTallMM, IIOJHOCTBIO 3apSKEHHOM aKKyMYJISITOPHOMN

OaTtapen xBaraeT nMpuoOIM3UTENHHO Ha 100 yacoB paboThI (0€3 MOJACBETKU JUCTIIES ).

HayuHo-npousBoactBeHHasa compma «BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMNM-1-02
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4. YCTPOMCTBO U TIPUHIIUII JEVMCTBUSI AHAJIN3ATOPA
4.1. Onucanue CBOMCTB M KOHCTPYKIIMU M AHAJIM3aTOPA.

Buewnuil Bua aHanusaTopa npejacrasieH Ha puc. 4.1. u 4.1-1.

Puc. 4.1. Baemnnii Bua ananuzatopa kuciopoga AKIIM-1-02.

1. U3meputensHoe yctpoiictBo AKIIM-1-02.

2. KnaBuarypa.

3. Knonka «Bxin/BbeIkiy.

4. I'padprrueckuii TUCTIIEH.

5. KHoIKa BKITFOUEHU/BBIKJIIFOUEHUS [IOICBETKH.

6. AMIIepoMeTpUUYECKUN CEHCOP.

Hay4yHo-npoussoacTeeHHan pmupma «kBUOAHATIUTUYECKMUE CUCTEMbI U CEHCOPbI»
AHAJIU3ATOP KUCITOPOLOA AKIMM-1-02
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AHanmm3aTop COCTOMT W3 HW3MEpHTeNbHOro ycrpodicta 1 (cm.. puc. 4.1) u

amriepomeTpuueckoro cencopa 6. OH WMeeT MPOYHBINA, JMTOW BOJOHETPOHHUIIAEMBINH KOPITYC
cTerneHH mbUieBiaro3amutel [P-65. Ha nuneBoil nmaHenu ananuzaTopa pacroyiokeH rpauuecKuii

mucruied 4 u  knaBuatypa 2. Jlucnneil uMeeT TOJNCBETKY, 4YTO OOJerdaer MoJIb30BaHHE

AHAJIU3aTOPOM B 3aTCMHCHHBIX ITOMCIICHUAX.

Puc. 4.1-1. Buenrnuit Bun ananuzatopa kuciopoaa AKIIM-1-02.

a) — BUJ cieBa, 0) — BUJ crpaBa:

1 — pemeniok

2 — amnepometpuueckuit ceacop ACpO2 (umu UK ¢ ACpO2)

3 — KaTymIka Juis yKIaaKu kadems

4 — rHEe310 [UIS MOAKIIOYEHN OJI0Ka MUTaHUSA

5 — rHe3no nis noakiatodeHus kabdens RS-kanana (RS-232)

6 — pa3beM i noaxmouenuss ACpO2

7 — nepxarens mist kperienus ACpO2-05 win u3MepuTeNbHON KaMephl
8 — BUHTBI, COEAMHSIONINE BEPXHUN M HIDKHUN OTCEKH aHaJIu3aTopa
9, 10 — HKHUI ¥ BEpXHUI OTCEKH aHAIIM3aTopa

11 — MecTo pacnonoxeHus: akKyMyJsiTopa.

Hay4Ho-npoussoacTeeHHas cmpma «<BUOAHATIUTUYECKUE CUCTEMbI U CEHCOPbI»
AHATU3ATOP KUCNOPOOA AKNM-1-02
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Kopmyc ananuzaropa coctout u3 aByx otrcekoB 9, 10 (cm. puc. 4.1-1), repmeTuyHo

COCTMHEHHBIX MEXIy COOOH C TMOMOIINBI0 IIECTH BHUHTOB 8§, PACIONIOKEHHBIX B YTIyOJICHHSX
HUKHEro orceka. Ha GOKOBOM MOBEPXHOCTH HHMIKHEIO OTCEKa 9 ¢ JIEBOM CTOPOHBI PACIOIOKEHBI
rHe3na 4,5 s monkirodeHus Ofloka muTaHus W KaOems kaHana RS-232. C mpaBoil CTOPOHBI
pacmosokeH pa3beéM 6 A MOJKIIOYEHHUST aMIIepoOMeTpudeckoro cencopa 2. [lns ykmaaku kabens
ACpO2 npenycmorpeHna katymika 3. s kpersienus uzmeputensHoi kamepsl ¢ ACpO2 (mmm AC
ACpO2-05) npenycMOTpeH Jep:karenb 7, 3aKpeluieHHbIH Ha KaTymke 3. [ kperuieHus
aHaJIM3aTopa Ha MPOOOOTOOPHBIX TOUKAX MJIU «I10 MECTY» M3MEPEHHUs IMpelIHa3HauYeH pPeMeloK 1,
3aKpEIUICHHBIN MO KaTyIIKOW 3 HAa HUYKHEM OTCeke 9 aHaimM3aTopa.

B 3aBucumocTH OT BapuaHTa UCHOJHEHHUS aHalW3aTopa U 3a7auyd HCCIIECJOBAHUS
aMIIEPOMETPUUECKUII CEHCOP MOXKET YCTAHABJIMBATHCA B M3MEPUTEIBHYIO Kamepy, CTaHIapTHYIO
ckisHky bBIIK wnm HemocpencTBEHHO «IOo MeECTy», Hampumep, B OuopeakTop, (depMeHtep,
TpyOOIPOBO/I, a3POTEHK U T.]I.

BxuroueHune (BBIKIIOUEHHE) aHAIM3aTOPa OCYIIECTBISIETCS. C TOMOIIBIO KHOMKHU 3 (CM. pHC.
4.1), mpu 3TOM HEOOXOAUMO YJEPKHUBATh €€ B HAXKATOM COCTOSIHUH B T€UeHHE 5 cek. Bximo-uenue
Ha 30 cex. 1 BBIKJIIOYEHHE MOJACBETKH JUCIUIES OCYIIECTBIISIETCS ¢ IOMOIIbIO KHOTIKY 5.

Hutepdeiic Tlomp3oBaTenss W mporpaMMHOE OOECIEUEHHE peaTu3yloT BBITIOJHEHUE

CIIeAYIOUMX (QYHKLIUN U PEKUMOB pabOThI aHATU3ATOPA:

BEIOOpD U3MEpSEMOW BEIMYMHBL: TApUUATHLHOTO JaBIICHUS KHUCIOPOAA, MPOIICHTHOTO

COJIEpKaHUs UM MAaCCOBOM KOHIICHTPALIHH;

- BBIOOp YIOOHOW JJIsi omeparopa €IWHUIBI U3MEPEHHsI C BO3MOXKHOCTBIO TOCIETYIOIINX
MEPEX0/I0B B APYTHE CAMHHUIIBI;

- TpPaayupOBKYy aHaJM3aTOpa IO I[OBEPOYHBIM Ta30BbIM CMECSIM, aBTOMAaTHUYECKYIO
TPalyupoOBKY MO aTMOC(HEPHOMY BO3AYXY, HACHIIIICHHOMY MapaMu BOJIbI;

- obecrieueHne M3MEPEHU B HEBOJHBIX Cpelax: COKH, MHBO, KYJbTYpPaJbHBIC KHUIKOCTH,
OpraHMYECKUE KUJIKOCTH H T.I1.;

- YCTaHOBKY BEPXHETO W HUKHETO MPEACIIOB cpadaThIBaHUs CUTHATN3AIUY;

- BO3MOXHOCTh BHECEHHS KOPPEKIMM B TOKAa3aHWs aHAJIM3aTOpa B 3aBUCUMOCTH OT
0apoOMEeTPUIECKOTO JaBJICHUS U COJICHOCTH;

- mepeaady uH(OpPMAIMKU HA KOHTpOJUIep Wiu nepcoHanbHblii kommnbiorep (I1K) ¢ momorsio
nudposoro kanana RS-232;

- TPOTOKOJIMPOBAHME MOKA3aHUN aHATU3AaTOPa BO BHYTPEHHIOK YHEPTOHE3aBUCUMYIO TTAMSITh,

BO3MOXHOCTh TI€peJayd 3alpOTOKOIMPOBaHHbIX JaHHbIX Ha [IK wnm Ha nucreit

aHaJIn3aTopa B TaOJIHYHOM BUC,
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- 3alMch ITOKa3aHUM dHaJIn3aTopa IO KOMAaHJAC C KIIaBUATYpPhI B 3J'IeKTpOHHBII71 OJIOKHOT C

BO3MOXKHOCTBIO UX nepenaun Ha [1K u BbIBosIa Ha nucIuiel aHaau3aTopa;

Kaxnpiit n3 BapuanToB uicnofHenus anainuzaropa AKIIM-1-02 opueHTHpOBaH Ha KOHKPETHBIE
o0jacTM NPUMEHEHHS U KOHKPETHbIE 3a/Jaydl aHaJUTUYECKOTO KOHTPOJS KHUCIOpoJa H
KOMIUIEKTYETCSl CIeUaIbHO pa3pabOTaHHBIM aMIEPOMETPUYECKUM CceHcopoM. braromaps
yHuBepcanbHocTH aHanu3aTtopa AKIIM-1-02 kaxaslii ceHCOp COBMECTUM C HM3MEPHUTEIbHBIM

YCTPOMCTBOM aHAJIU3ATOPA.

4.2. Onucanue CBOICTB U KOHCTPYKIHA AMIIEPOMETPHUECKHX CEHCOPOB.

AMIIEpOMETPUYECKHE CEHCOpbI, ucnoab3yemble B aHanuzatope AKIIM-1-02, sBistorcs
ceHcopaMu napiuaibHoro nasiaeHus kuciopoaa (ACpO;) 1 MOTYT PUMEHSTHCS ISl aHaIU3a Kak
ra3oo0pa3HbIX, TaK W JKUAKUX cpeld. Takue ceHcopbl 00Jalal0T BBICOKON CEIEKTUBHOCTHIO K
KHUCTIOPOJly M HE TMOABEP>KEHBI BIUSHUIO JIPYTUX SJICKTPOXMMHUYECKH aKTHBHBIX Ta30B, MOHOB,
OMOJIOTHYECKUX MOJIEKYJ M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CHCTEM, IPHUCYTCTBYIOIINX B
anamusupyemoit cpene. [Ipororunnom ACpO, sBisiercst anextpon Kimapka. OO0 «Dupma «Anbda
BACCEHC» Beimmyckaer mectb Momudpukanuii ACpO,;, KOHCTPYKIIMHM KOTOPBIX pa3pabOTaHbI C
y4eToM OcoOeHHOCTe M cheuu(UKH MPOBEICHUS H3MEPEHHN B Pa3NUYHBIX OONIACTAX MpH
pelIeHNH Pa3HOOOpPA3HBIX 3a/ad AHATUTHYECKOTO KOHTPOJIS Kuciopoaa. KOHCTpyKTHBHBIE
napaMeTpbl U MaTepuajbl AMEMEHTOB Ka)XXJ0r0 BapuaHTa MCIIOJHEHUS CEHCOpa ONTHUMU3HPOBAHbI,
yTo obOecnevymwio aHanmu3atopam kuciopoma AKIIM-1-02 mydmme MeETpOJIOTHUYECKHE |
9KCITyaTallMOHHBIE  XApaKTEPUCTHUKU IO CPaBHEHUIO C UW3BECTHBIMH 3apyOekKHBIMU U
oreuecTBeHHbIMU aHajoramu. ACpO, o0magaloT O4YeHb HHU3KUM IOTPEOJICHHEM KHUCIOpoAa M3
aHATM3UPYeMOW cpenbl. bmaromaps 3ToMy CBOWCTBY oOeCHeUMBAcTCS —«HEPA3pyHIAFOIINAN
KOHTPOJIb» aHAIM3UPYEeMOU KUAKOCTU W JOCTUTAETCS BBICOKAsh HAJEKHOCTb M JIOCTOBEPHOCTH
pe3ynbTaToB u3MepeHuil. CeHCOpbl 3TOr0 THUMA TPagyUpPyIOTCS MO aTMOChEpHOMY BO3IYyXY,
JIOJITOBEYHBI, MIPOCTBl M HENOPOTH B JKCIulyaTaluu. Takue ceHcopbl B koMmiiekTte AKIIM-1-02
MOTYT HCHOJb30BaThCS U1 aHajdu3a KHUCIOpOAAa B Tra3aX, B IPECHBIX U COJIEHBIX BOJAX.
Amnepomerpuueckue ceHcopel ACpO; B komiuiekte AKIIM-1-02 mMoryT Takke MCIOJIb30BaThCA
JUIST  U3MEPEHUH MacCOBOWM  KOHILIEHTPALUM  KHCIOpOAAa B  KYJIbTYpPaldbHBIX  KUIKOCTSIX
OMOTEXHOJIOTMYECKUX MPOU3BOJICTB, TUBE, BUHE, MOJIOKE, COKaX U JIP. )KUIKOCTSX.

Koncrpykuusa ACpO,-01 saBnsercs 0a30BOH MOJENbI0 aMIIEPOMETPUUYECKHX CEHCOPOB

napuuaIbHOTO AaBiieHus kuciaopoaa. Buemnuit Bung ACpO;-01 nmokasan Ha puc. 4. 2.
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1 - ratika

| | W 2 - KOJMa4Y0K MeMOpaHHBIH

149 3 - KONBIO YIUIOTHUTEIbHOE

vinve
| AN

4 - KOJBIO YINIOTHUTCIIBHOC

5 - pacTBOp PIAEKTPOIHUTA
6 - anoxg Ag/AgCl

7 - IaTYUK TeMIepaTyphl

S — A 8 - MeMOpaHa 3alIUTHAS

9 - CTEeKJITHHAs TuJib3a

W 4 10 - kabennp

11- TpyOxa TepmMoycamgHas UIu
YIIOTHHUTEIBHBIA KOIMAY0K
12 - MmeMOpaHa ra3onpoHunaeMas

13 - kaTon

A A M

14 - oTBepcTHE IpEHAXHOE

15 - mpopess B Kopmyce

Puc. 4.2. Buemnuit Bun ACpO,-01, ACpO,-02, ACpO,-03 u ACpO,-04.

ACpO,-01 npeacraBisier cO00M MEKTPOITUTHISCKYIO sTUCHKY, 00pa30BaHHYIO AJICKTPOTHOM
CHUCTEMOM - KaToioM 13 1 XJopcepeOpstHbIM aHOIOM 6, TIOTPY)KEHHBIMU B PAaCTBOP JICKTPOJIHUTA 5.
DNEeKTPOXUMHUYECKasl siueiiKa pacrlojiokeHa B KOpIyce 2 M OTJEeJeHa OT aHaJIU3UPYEMOW Cpeibl
ra3onpoHuIaeMoil MemOpaHoi 12. DjexkTpoxHas cHcTeMa 3akpelyieHa B CTEKJISIHHOU
UATUHIPUYECKON TUib3e 9 Tak, 4To KaTtoj 13 pacmoyioeH BIOJb €€ OCH M KOHTAaKTUPYET C
pacTBOPOM DJJICKTPOJIHMTA 5 CO CTOPOHBI TOPIIOBOM YaCTH THIB3BI 9, a XmopcepeOpsHbId aHOI 6
pacmnosiokeH Ha OOKOBOI MOBEPXHOCTU TUJIb3bl 9. ["a3onponunaemas memOpaHna 12 3akperuieHa Ha
TOPLOBOW 4YacTh Kopmyca 2. I'epmeTu3anus 3J€KTPOIMTUYECKOM AUYEHKH OCYIIECTBISETCS C
MOMOIIBIO YIUIOTHUTEIBHOTO KoybIa 3 u raiiku 1. Ha G0koBO# mOBEpXHOCTH KOpIyca 2 UMEeTCs

JIpeHaXHOe oTBepcTHe 14 s yaaeHus n30bITKa pacTBOpa AJIEKTpoauTa 5. JlaTuyuk TemriepaTypbl

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
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7 BHasH B TOPLHOBYKO YaCTb CTEKJITHHOM THIIB3BI 9. PacmonoskeHue AaT4ruKa TEMIICPATYPhI 7T u

Katofa 13 B HemocpeACTBEHHOW OJIM30CTH OT aHATM3UPYEMOM KUIKOCTH 00ECIIEUNBAIOT BHICOKYIO
TOYHOCTb M IKCIIPECCHOCTh U3MepeHuil. Takoe pacronokKeHne AaTdiuKa TeMIepaTypbl 7 MO3BOJISIET
UCKJIIOUUTh OIIMOKHU MPH IPaTyHpPOBKE CEHCOPA MO aTMOC(HEPHOMY BO3/1yXYy, BOZHUKAIOLIME U3-32
COXJIAKJCHUS» MEMOpaHbl BCIEJCTBME UCIAPEHHUS BJIaruk C €€ IMOBEepXHOCTH. CXOJCTBO
IIOCTOSIHHBIX BPEMEHM OTBETa aMIIEPOMETPUYECKOTO CEHCOpa Ha H3MEHEHMsS KOHILIEHTpAaLUU
KHCIIOpOJla W TEMIIEpaTypbl AHAIM3UPYEMOW JKUIAKOCTH IO3BOJSET CHHU3UTh JUHAMHUYECKYIO
HOTPEIIHOCTh M3MEPEHUH U 00€CIeUYUTh BBICOKYI0 TOUYHOCTH TepMokommeHcaiuu. ACpO,-01
MOJKET yCTaHaBJIMBAThCS B IIPOTOYHYIO U3MEPUTENNbHYIO KaMepy M B cTaHAapTHbIe CKISTHKN BITK-
150-29/32-14/23 (ITpousBonutens - ITAO " Xummnabopnpubop ", r. Kinun, M.O., mmdp npu 3akaze
560) bmnarogaps manoMy MOTPeOJCHHIO KUCIOPOJA aMIIEPOMETPUYECKUM CEHCOPOM, OH MOXKET
UCTIOJIB30BAThCS IS «in Vitro» M3MEepeHH.

Koncrpyknusa ACp0O,-02 otnuuaercs ot 06azoBoit mogenu ACpO,-01 koHCTpyKImei,

NO3BOJISIOIIEH TMPOBOAUTH HM3MEpeHHs B Mukporpobax (50 k). B stom ciyuae ACpO,-01
YCTAHABIIMBAETCS B U3MEPUTEIbHYIO KaMepy A «MUKpoaHain3a»y (MKMA).

Koncrpyknua ~ ACpO,-03  ormnmmuaercss ot mojenu  ACpO,-01  moBblieHHOM

YYBCTBUTCJIIBHOCTBIO U MPEACIIBHO HU3KOM BEJINUYMHOM OCTATOYHOI'O TOKA.

Koncrpyknus ACpO,-04 otnnuaercs ot moaenu ACpO,-03 Hanuuuem AONOIHUTEIbHOU

3amuTHOW MemOpansl 8 (cM. puc. 4.2), pacmoiOXKEHHOW Ha BHEIIHEH IMOBEPXHOCTH
razonpoHuriaeMori MeMOpaunsl 12. Hannuune MmeMOpanbl 8 o0ecrieunBaeT JOMOTHUTEIbHYIO CTENEHD
3aIIUTHI SJIEKTPOAHON CHCTEMBI M Ta30MPOHUIIAEMON MeMOpaHbl 12 OT MOBpEXACHUH, BBI3BAHHBIX
nepenagaMu JaBlIeHUN B aHATH3UPYEMOM KUIKOCTH U HaJTUYMeM B HeW TBepAbIX dacTull. Kpome
TOT0, ONarogaps 3alUTHON MeMOpaHe 8, CHIKASTCS 3aBUCHMOCTh MTOKa3aHUN OT CKOPOCTH MOTOKA
AHATU3UPYEMOM KUIKOCTH.

brmarogapst atum cBoiictBaMm ACp0O,-03 u ACpO,-04 Hamm mupokoe NPUMEHEHHE B
TEIUIOAPHEPTETHUKE M TMPOMBIIUICHHOCTH TPH ONPEIEICHUU CIIEOBBIX KOJMYECTB KHCIOPOJa B
KUJKOCTSX, HAIlPUMEP, MPU aBTOMATHUYECKOM XUMKOHTPOJIE MPOLECCOB BOAONOATOTOBKY Ha TILI,
I'POC, ADC u Temnocetsx. s pemenust 3tux 3anady ACp0O,-03 u ACpO,-04 ycraHaBIMBaroTCs B
MIPOTOYHBIE W3MEPUTENbHBIE KaMepbl, CHa0KEHHbIE BCTPOCHHBIM OOpaTHBIM KJIamaHoM (CM. pHC.
3.2). Boicokue MeTposIorMYecKrue XapaKTepUCTHKHU, CBOWCTBEHHBIE 3TUM CEHCOpaM, OOECIeUMIIU
«HEpa3pyMAIOUINID KOHTPOJIh aHAIU3UPYEMON MPOOBI, YTO MO3BOIHIO OTKA3aThCs OT MEPETUBHBIX
YCTPOWCTB M CTAaOWJIM3AaTOPOB pacxoja, TPAAUIMOHHO MPUMEHSEMBIX B aHAJOTUYHBIX MPUOOpax
3apy0eKHOTO M OTEYECTBEHHOT'O MPOM3BOJICTBA. [[pyroii BaxHOM 0coOeHHOCTHIO ceHcopoB ACpO;-
03 u ACpO,-04, Beironno oriunuaromeit ananuzarop AKIIM-1-02T oT M3BECTHBIX aHaJIOIOB,

SIBJISICTCS HE3aBUCUMOCTh MOKa3aHUi OT NpUCYTCTBUA B aHaHH3preMOﬁ KHUIKOCTU pAaCTBOPCHHOT'O
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MOJIEKYJISIpHOTO BoJiopofa (mpoaykra koppo3uu). B anamuzatope AKIIM-1-02T Bnepssie

peanu30BaHbl YHHUKaJIbHbIE METOJIWKH pacueTa W aJrOPUTMBl BHECEHHS] TEPMOKOMIICHCAIIUH,
YUYUTHIBAIOIINE  SIBJICHUS  JIBOWHOW  COpOIMM  KHUCJIOpPOJa, HEJABHO OOHApy’>KEHHBIE B
MUKPOTPAMMOBOI 00J1aCTH KOHIICHTPAIIHIA.

Koncrpykmus  ACp0O,-05 omnmmyaercs ot ©6azoBoii mogemn ACpO»-01 Ttem, dro

aMIIEPOMETPUYECKHI CEHCOP YCTaHABIMBACTCS B TEPMETUYHYIO SUCHKY, NMpEIHAZHAUYCHHYIO IS
IPOBEJCHUSI M3MepeHuil kuciopoaa Ha rinyoune a0 20 M. Buemnuit Bug ACpO»-05 noka3aH Ha

puc. 4.3.

1. AMIIEpOMETPUUYECKUI CEHCOP.
2. 3alUTHBIN KOpIYC.

3. Konb1o yniaioTHUTENBHOE.

4. 3amuTHas ramka.

5. Kob1i0 yIIJIOTHUTEIBHOE.

6. Konb110 yIUIOTHUTENBHOE.

7. ApeHakHO€ OTBEPCTHE.

Puc. 4.3. Buemnuit Bun ACpO,-05 norpysxHoro tuna.

I'epmernunas siueiika, cocrosimias u3 kopmyca 2 (cMm. puc. 4.3) u raiiku 4, U30JIUPYET
aMIepoMEeTpUYECKU ceHcop | OT aHaTU3UPyEeMOil )KUJIKOCTH C IOMOIIBIO YIDIOTHUTEIBHBIX KOJIELl
3, 5 u 6. Ilpu 3akpyuuBaHuu raiiku 4 10 ymnopa Koiblo 6 nehopMUpyeTCs U TepMETU3HPYET
npeHaxkHoe oteepctue 7. Kopmyc 2, Beictynatomuii 3a mnpenensl ACpO,-05, 3ammmiaer
YYBCTBUTEJIBHYIO YaCTh CEHCOPA OT BO3MOXKHBIX YJapOB O THO BOJOE€Ma WM TBEpAbIE MpeaAMEThL. B
HIDKHEW 4acTH KOpIyca 2 BBIIIOJIHEHbI YEThIPE OKHA, Yepe3 KOTOPhIE My3bIPhKU BO3yXa CBOOOIHO
BBIXOAAT TpU TOTPYyKEHUH ceHcopa Ha ThnyouHy. Cdepuyeckas ¢(opma YyBCTBHUTEIbHOM
noBepxHocTH ACpO,-05 Tarke crmocoOCTBYeT CBOOOAHOMY YIAl€HUIO ITy3BIPHKOB BO3IYXa,

NOJHUMAIOIIMXCSl BBEPX B Mpolecce adpanuu. Masioe moTpeblieHHe KUCIOPOAa SIICKTPOIHOM

HayuHo-npousBoactBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
AHAJIU3ATOP KUCINOPOOA AKIMM-1-02



23
cucreMoii ACpO,-05 u noctaToyHO OOJbIIME OKHA B HM)KHEH YacTu KOpIyca 2 MO3BOJSIOT

ucnons3oBaTe AKIIM-1-02I1 s u3MepeHuil Kuciaopoja Kak B IEPEMEIIMBAEMBIX, TaK U B
HENOJBMXHBIX XKuAKocTAX. Haumbonbimee pacnpoctpanenue ananuzatopel  AKIIM-1-02I1
NOJYYWJIM Ha CTaHIMAX a’palud U OMOJOrMYECKOM OYMCTKM CTOYHBIX BOJ, B PBIOOBOAYECKUX
XO03SHMCTBAaX M TMPH 3KOJOTMYECKOM MOHHUTOPUHIE MPHUPOIHBIX M CTOYHBIX BOJA. AHAJIN3aTOPHI
AKIIM-1-02IT moryT Takxke ucnoiyib3oBaThes Juisi onpenenenus BIIK. Jns mpoBeneHus Takux
U3MEpeHuil He0OX0IUMO OTKPYTUTH TaliKy 4 u noctath ACpO,-05 u3 xopmyca 2. [Ipu nposenenun
n3mepennit BIIK B ctanmapTHBIX CKIISTHKAxX Taifika 4 MOXET 0CTaBaThCsl Ha ceHcope (cM. puc. 3.4).

Monudukarus cencopa ACp0O,-06 otimnuaetcs ot 6azooit Moaenu ACpO,-01 Tem, uto ero

KOHCTPYKI[Msl BBITIOJHEHA U3 MATEPUAJIOB BhIAEpKUBAOIIUX Temieparypy 143 °C u u30ObITouHOE
nasinenne 3 atMm. bnaromaps stomy koHcTpykuus ACpO,-06, noxazaHHas Ha puc. 3.8,
BbI/IEP)KMBAET HEOTPAHMUEHHOE KOJMYECTBO LUKJIOB CTEPHIIM3ALMU OCTPHIM MapoM. DJIEKTPOHAs
CHUCTeMa CeHCOopa, cocToslas U3 aHoaa 6, kartona 13 W pacTBOpa 3JIEKTPOJIUTA, pa3MeElleHa B
KOJIMayke 2 U3 MIacTMAcChl, YCTOMYMBOI K BBHICOKMM TeMIiepaTypaMm U jAaBiieHusM. Ha ToprioBoit
MOBEPXHOCTH KOJMAayka 2 3akpersieHa cucrtemMa MeMmOpaH 12, BbLIEp)KMBAIONIAs IIE€perajbl
JTaBJICHMSI, BO3HUKAIOLIUE B MPOLECCE CTEPUIIU3ALUU ceHcopa ocTpbiM mapoM. C 3Toil 1enbio Ha
OOKOBOH MOBEPXHOCTH MEMOpPAHHOTO KOJauka 2 TakKe pPacIoyIoKeH KOMIIEHCATOp JaBJICHHUS.
brnarongapst pesuHoBeIM KonbliaM 3, 4, U 8§ o0ecneunBaeTCs repMeTU3alUs dIEKTPOTHON CUCTEMBI
CeHcopa Mpy HaBMHUYMBAHUU HIKHEro Kopiyca 1 Ha kopmyc ceHcopa 15. Ha kopmyce 15 cencopa
3aKperyieH pa3zbeM Ui MoAKIIoueHus kabens 10, coeaMHSIOMIEro CEHCOp € U3MEPHUTEIbHBIM
ycrpoiictBoMm  AKIIM-1-02. Cencopsl ACpO;,-06 BbIMyCKalOTCA B HECKOJbKUX BapUaHTaX
UCTIONTHEHUS,  OTIMYAIOIIUXCS  TrabapUTHBIMU U TPUCOCIUHUTENBHBIMH  pa3MEpamH.
YuudunupoBanneie pasmepbl  ACpO,-06 TIO3BOJSAIOT HCIOJIB30BATh OSTH  CEHCOPBI IS
AQHAJTUTHYECKOTO KOHTPOJS KHCIOpoJa B OHOJOTMYECKMX JKHIKOCTAX B (epMmMeHTepax u
OuopeakTopax OTEYECTBEHHOTO U 3apy0eKHOT0 MPpou3BoACTBA. O003HAYCHUS U YHHU(PUITUPOBAHHBIC
pa3Mepsl BapuaHTOB ucrnonHeHus: ceHcopoB ACpO,-06 mpu 3aka3e ¥ B JOKyMEHTAIMH JIPYTOro

W3JIeNHsl IPUBEACHBI B TaOuIle Ha puc. 3.8.

4.3. Onncanue KOHCTPYKIHMH U3MEPHUTEJbHBIX Kamep.
Jlns pemieHust psAa KOHKPETHBIX 3a/lad aHAJIUTHYECKOro KOHTPOJS Kuciaopoja (upmoit
«Anspa BACCEHC» BbIIycKaroTCst HECKOJIBKO MOAUDUKALUI U3MEPUTEIHHBIX KaMep.

WUsmeputenbHas kamepa g mukpoaHanmmza (MKMA) mokasana Ha puc. 4.4.

AmniepoMeTpuyeckuii ceHcop | ycTaHaBIMBAaeTCS B KOPIYC 2 U3MEPUTEIBLHONM Kamephl H
dukcupyercss B Heil ¢ momomblo railku 3. UyBCTBUTENbHAs 4acTh CEHCOpa T€PMETH3UPYETCS C

IIOMOUIbIO YIUIOTHUTEIBHOTO PE3MHOBOIO KoJIMayka 4 Mpu 3aKkpyuyuBaHuM raiiku 3. Jlns BBoza
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aHaJIN3UPyeMoi IPOOBI

IPEAYCMOTPEH BXOJHOM IITyLED

5, a pmng Beixoma Imrynep 6.

N

IIOMOIILIO NKMA MO>KHO

MMPOBOAUTH HU3MCPCHUMA B

MUKpooObemax kujkocten (50

MKJT) ¥ Ta30B. C OMOIIBIO JaHHOU

KaMC€pPbl MOKHO TaKXXC IMPOBOJUTH

U3MEpEeHUsT B MHUKpPOIpoOax

KpPOBH.

1. AMNepoMeTpUYECKUA CeHCop.

2. Kopnyc nameputenbHon kamepsl.
3. Nakka.

4. YNNOTHUTENbHbIW KONNaYok.

5. BxoaHow wryuep.

6. BbixogHou WwTyuep.

Puc.4.4. ismeputenbHaa kamepa gna MukpoaHanusa.

HsMmepurensHble KaMepsl Ut adaiania B notoke raszos (MKIID) u B noroke xuakocren (MKIDK)

nokaszanel Ha puc. 3.2, puc. 3.9 u puc. 3.10. KoHCTpyKIMH STHX H3MEPUTEIBHBIX Kamep
ornnyatorcs oT MKMA pacnonioskeHHeM BXOAHOTO M BBIXOJHOTO INTYIIEPOB, a TAKXKe CIOCOOOM
repmeruzanun AC.
Koncrpykuus UKIDK  otnmuaercs ot  UKIIT -
HaJIM4MeM oOpaTHOro KiaraHa, pacroyioKEHHOTO B HU)KHEH "
,—J:::f"' 4acTH U3MEPUTENBHOMN Kamepsl (cM. puc. 4.5). J'

o

Puc. 4.5. O6patnsiii kianad B MKIDK

OOpatHplif KJIamaH yCTaHABIMBAETCA Ha HIKHUN

i
\

Puc. 4.6. YcranoBka oOpaTHOTO KJIalaHa Ha MITYIEP

Qa=

IITYLEp, KOTOPBIH 3aKpydyWBaeTCI B HM3MEPHUTEIbHYIO fl
Kamepy (cM. puc. 4.6). I"l

-1-'_-._l~--|l\~
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B nmannbIx KOHCTPYKIOUAX JJICKTPOAHAA CUCTEMA AC TCPMETU3UPYCTC C TIOMOIIBIO KOJIbIIa

4 (cm. puc. 4.2), yCTaHOBIEHHOTO Ha OOKOBOW MOBEPXHOCTH MeMOpaHHOro kousmauka 2. Ilpu
3aKpy4yuBaHuM raiku (cMm. puc. 3.10) pesauHoBoe koibl0 4 (cM. puc. 4.2) nepeKpbIBaeT JIPEHAKHOE
otBepctue 14 B kxopnyce AC. [{ns KperuieHuss U3MEPUTENIbHBIX KaMep NPeayCMOTPEH CHEIUATbHBIN
JiepKatenb, yCTaHOBJIEHHBIH Ha KaTyuike kabens AC. [IpucoenuHuTenbHble MITyIEpa pacCUUTaHbI
Ha nojBoasaue Tpyoku u3 IIBX ¢ BHyTpeHHMM aumamerpoM 6 MM. Ha iumHUM BXoga MOXXET
yCTaHaBIMBaThCs GuiIbTp, 3amumiaromuii AC  OT TBepABIX 4YacTUI[ NPUCYTCTBYIOLIMX B
AHAIU3UPYEMOMN KHUIKOCTH WU Tase.

W3mepuTenbHas kamepa Jijlsl aHajiu3a JblxaTedbHbIX ra30Bbix cmeced (MKJIDY) ornuuaercs

or UKMA Tewm, 4TO ee BXOJIHOM M BBIXOJHOH MITYyIEp UMEIOT YHU(PHIMpPOBaHHBIE pazMepsl F22.
bnarogaps atomy UKII' ¢ ACpO,-03 MOXKET ycTaHABIMBATHCS B JbIXATENbHBIM KOHTYD alnmapaToB
HCKYCCTBEHHOW BEHTWIALIMM JIETKHUX, HAPKO3HO-IBIXaTEJIbHON amnmnaparypsl, TUIIOKCUKATOPOB U B

Ap. anmnapaTtbl MEAUIIUHCKOTO HA3HAYCHU .

4.4. IlpunHuun padoThl aHAIHU3ATOPA.
PaGora ananmuzaTopa OCHOBaHAa Ha TOJApU3AIMHM KaTroda Hampsbkenuem — 0.6 B
OTHOCHUTEJILHO BCIIOMOTATEIbHOI0 AJIEKTPO/Ia U U3MEPEHHUH TOKA JICTIONSIPU3alliY, BOSHUKAIOLIETO B
pe3ynbrate Aud@y3un KUCIOpoaa U3 UCCIEAYEMON CpPebl, U MOCIEAYIOMEN AIeKTPOXUMUYECKOM

pPCakru €ro BOCCTAHOBJICHUA, HpOTCKaIOIJ_Ieﬁ 10 CXEMC

0, + 2H,0 + 4e~ = 40H~ (1)

Curnansl AC M JaT4Mka TeMIEpaTypbl YCUIMBAIOTCA B NPEABAPUTECIBLHOM YCHIUTENE U
ouu¢posbBaroTcs. [locie pacuyeToB U BHECEHUS] aBTOMATHYECKONW KOPPEKIIMK Ha TEMIEPaTypPHYIO
3aBUCUMOCTh KO3 (QUIMEHTa MPOHUIAEMOCTH T'a30IPOHMIIAEMOH MEeMOpaHbl U TEMIEpPaTypHYIO
3aBUCUMOCTh KO3((uLMEeHTa pacTBOPUMOCTH KHUCIIOpOJa B BOJIE, pe3yJbTaT OTOOpakaercss Ha
JMCIIIee aHAJIM3aTopa B BEIOPAHHOW onepaTopoM eAauHule u3MepeHus. OTHOBPEMEHHO pe3ybTatr
M3MEPEHUS] MOXKET BBIBOJUTHCS B aHAJIOr0BOM (popme uepe3 TokoBbIi Beixoa 0 — 5, 0 —20 wiu 4 20
MA, a Takxke uepe3 mudpoBor kaHan RS-485(USB). Pesynbrartbl HM3MEpeHHl MOTYT TaKke
3aMUCBIBAThCSl BO BHYTPEHHIOIO SHEPrOHE3aBUCUMYIO MaMATh B PEKHMMaxX NMPOTOKOJIMPOBAHUS U

AIIEKTPOHHOTO OJIOKHOTA.
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5. OBIIME CBEJEHMUSI.

5.1. O0mue cBeeHusi 00 M3MepsieMbIX BeJIUHYMHAX U eIMHUIIAX U3MEPEeHUsI.

Pe3ynpTaTtoM aHaIMTHUECKOrO KOHTPOJS KHUCIOpOAAa B Traszax IPHUHATO CUUTaTh €ro
napruaibHoe gasienue (pO;) wimm  koHuneHTpamuio (cO;). ITloxm mnapruanbHBIM JTaBICHHEM
KHUCJIOPOAa B Ta30BOM CMECH MOHUMAIOT Ty 4YacTh OOLIETro JaBJICHUs, U3MEPSIEMYI0 OOBIYHO B
MM.pT.cT. Wik klla, xoTopas HmpUXOAWUTCA HAa MOJEKYJbl Kuciaopoxaa. IlapuumanbHoe naBieHHE
KHCJIOPOAa B BO3yXe 3aBHCUT OT OapoMeTrpuyeckoro aasieHus (B) u naBieHus BOASHBIX MapoB,
T.€. OT BJIAKHOCTH Bo3Ayxa. [l u3MepeHHs KOHIEHTpAlUH KUCIOpoJa B ra3ax OOBIYHO
HCIOJIB3YIOT BEJINYMHY «IIPOLEHTHOE COACPKAHUE KUCIOPOAA», & B KAYECTBE CINHULBI U3MEPECHHUS
- 00beMHbIE TPOLEHTHI (00. %) uinu ppmv.

Pe3ynpTaTtoM aHaNMTUYECKOTO KOHTPOJIS KUCIOPOJA B JKUAKOCTAX IMPHUHATO CUUTATH €r0
napluuagbHOE JIaBJICHUE WM KOHLEeHTpauuio. [lapuuanbHoe naBieHHE KHUCIOPOAA B JKUIKOCTH
pPaBHO MapLUAIBHOMY JAaBJIECHUIO KHCIOPOAA B Ia30BOM (aze, ¢ KOTOPOH >KUIKOCTh HAXOAUTCS B
COCTOSIHUM JMHAMHUYECKOr0 paBHOBecHA. [ M3MEpEeHHsI KOHLEHTPALUU KUCIOPOJa B KUAKOCTAX
OOBIYHO MCIONB3YIOT BEIMYMHY MAaCCOBOM KOHIIEHTPALUMU KUCIOPOAA, BBIPAKEHHYIO B MI/JI, MKI/JI
umu ppmw. B panHom Buae wusmepeHuit AKIIM-1-02 BHOCHUT [BOWHYIO TEMIIEPATypHYIO
KOMIIEHCAIUIO, YYUTBIBAIOLIYIO Kak AU} (y3nOHHBIE CBOMCTBA Ia30IPOHHUIIAEMON MeMOpaHsbl, Tak U
TEeMIIepaTypHYO 3aBUCUMOCTb KO3(pPHIIMEHTa paCTBOPUMOCTH KHCIOPOa B BOJE.

YacTo npu IpOBEACHUM HU3MEPEHUM B KUAKOCTAX PE3yJIbTaTbl U3MEPEHUN BBIPAXKAIOT B
MIPOLIEHTaX HACBIIEHUS ATOM KHUJKOCTH KuciaopoaoM Bozayxa (% Hac.). [Ipu saTom umeercs B BULy,
YTO MAaKCMMAJIbHO BO3MO’KHO€ HachimieHue coctaBisgeT 100%. B maHHOM pexume aHamu3aTop
BHOCHUT TEMIIEPATYPHYIO KOMIIEHCAIIMIO TOJIBKO HAa CBOWCTBA ra30MpOHUIIaeMOil MEMOpaHBbI.

bnaronapst peanu3oBaHHBIM B aHAJIM3aTOpE ajJrOpuTMaM BBIOOpa M Iepecdera eIMHUIY
n3MepeHuil, Bel MokeTe OCyIIECTBIIATh MEPEXO] M3 OAHOM E€AMHUIIBI U3MEPEHUs B JIpyryro 0e3
NeperpagyupoBKU. AHAIU3aTOP CaMOCTOSATENIBHO OMNPEAEIUT HEOOXOAMMOCTh BHECEHHs TeX WU
UHBIX TEPMOKOMIICHCAIUH, BBIIIOJHUT BCE HEOOXOIMMBIE IEpEcUeThl, CBSI3aHHbIE C W3MEHEHHEM
M3MEpSAEMOI BEIMUMHBI, €AVMHULIBI U3MEPEHUSI U NTapaMeTPOB I'paayupoBku. [Ipu 3ToM HacTpolika
UHTEPPEIHCOB aBTOMATHYECKH W3MEHHUTCS B COOTBETCTBHHM C BbIOpaHHOH Bamm enuHumen
HU3MEpEHUs.

Ananmuzatop AKIIM-1-02 MoxeT Takke NPUMEHAThCA M1 HM3MEpPEHUH MacCOBOU
KOHLEHTPAaLlMd KUCJIOpPOJa B JKUAKUX Cpelax, B KOTOPBIX TEMIIEpaTypHbIE 3aBUCHMOCTH
KOd(QPHUIHUEHTOB PAaCTBOPUMOCTH KHCJIOPOAA €Ile HEeIOCTaTOYHO TOYHO yCTaHOBIEHBL. K Takum
KHUJIKOCTSIM OTHOCSITCSI KyJIBTYypaJIbHbIE JKHUAKOCTH OMOTEXHOJIOIMYECKMX IPOU3BOJACTB, IHUBO,
BUHO, MOJIOKO COKHM, MOIrypThl, OpraHHYeCKHE IKHJIKOCTH, HeYTEenpomyKTsl M  T.IL

HpI/IGJII/ISI/ITGJIBHBIC 3aBUCHUMOCTHU KOHICHTpALIMKU KUCIIOpOAa B IIMBC W CYCJIC, HACBINICHHBIX

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTIU3ATOP KUCNOPOOA AKIMM-1-02



27
KHCJIOPOIOM BoO3Ayxa npu artmocepHom nasienuu (B=760 MM.pT. cT) OT TeMmeparypsl

npuBeeHbI B Tabmuie S.1.
Tabnuua npuOIN3UTENHHBIX 3HAYCHUH KOHIIEHTPAITMH KHCIOPOa

B [IMBE U CyCJe OT TeMIIepaTyphbl

Tabnuua 5.1.
Temmeparypa, °C
AHanusupymas
KHIKOCTD 0 5 10 20 30
[TuBo 13 12 11.5 8.5 7.5
Cycno 13 11 10 8 7

st mpoBeneHust u3MepeHuit B Takux cpeaax B ananuzatope AKIIM-1-02 mpemycmorpen
CIelpe;KUM, CBS3aHHBIA C BBEJEHHWEM TaOJIMYHOTO 3HAUYEHHUS PAaCTBOPUMOCTH KHCIOpOAa B
KOHKPETHOW JKUIKOCTH TpU TemrmepaType usmepenus. Usmepenus cO, B JaHHOM pexuMe OyIayT
MPOBOAUTHCSI C MEHBIIEH TOYHOCTBKO II0 CPABHEHHIO C U3MEPEHUAMHU B BOJE BCIEACTBUE
OTCYTCTBHSI JIOCTOBEPHBIX CBEICHHM O TEMIEPATyPHBIX 3aBHUCHUMOCTSAX  KO3(PPHUIHCHTOB
pPacTBOPUMOCTH KHUCJIOpPOJA B ITUX JKHUIAKOCTAX. B HaHHOM pexumMe KOMIIEHCHPYETCS TOJIBKO
TEMIIEpaTypHas 3aBUCHMOCTh MPOHHUIIAEMOCTH MeMOpaHbl 1o kuciopoxy. [loatomy mpu
3HAYUTEIBHBIX OTKJIOHEHUSX TEMIIEPATyphbl AHAIU3UPYEMOW Cpelbl OT 3HAYCHUS TEMIIEPATYPHI,
WCIIOJIb30BAaHHOTO TPU BBEICHUM 3HAYCHUS PACTBOPUMOCTH, OyAET BO3HHMKATH JIOMOJHUTEIIbHAS

MOTPELIHOCTh U3MEPEHUM.

5.2. O6uue cBeieHUs 0 TPagyMpPOBKe aHAJIM3ATOPA.

Curnan ACpO, sBrisercss JAUMHEHHOW (QYHKUMEH NaplUUalbHOTO JaBICHUS KHCIOPOJA.
[TosToMy 11 TpaayMpOBKHM aHAIM3aTOPAa HY’KHO MMETh BCETO JBE TOUYKH: ITAJOHHYIO HYJIEBYIO
Touky (Hampumep, “Hosb-pacTBop”, YMCTHIN a30T, apTOH U AP.) U TOUKY, OMPEACIIIEMYIO CPEIOH C
U3BECTHBIM MapLUAIbHBIM JaBJICHUEM KHUCIOpOJa, HampuMmep, aTMOC(HEpHbIM BO3AYXOM WIH
noBepouHoil razoBoil cmechio (III'C). [IoHATHO, YTO OT TOYHOCTH TPaLyUPOBKH 3aBUCUT TOUYHOCTh
u3Mepenuii. Tak, HanpuMep, MPH U3MEPEHHUIX B 00J1aCTH HU3KHUX 3Ha4eHUH pO, TOYHOCTH aHAN3a
B OOJIbIIEH CTENEHM 3aBUCUT OT TOYHOCTH I'paJlyMpOBKH HYJIEBOW TOYKH, U HA00OPOT, TOUHOCTh
u3MepeHuii B obnactu Oonpmmx pO, B OONbLICH CTENEHW 3aBUCUT OT TOYHOCTU TI'PaTyHpOBKU
aHaJIM3aTopa 1o BO3AYXY.

['MaBHBIMM OTIMYUTENBHBIMU OCOOEHHOCTSIMU CEHCOPOB, MCTONb3yeMbIX B cocTaBe AKIIM-
1-02, sBISIFOTCS TIPEACIIPHO HU3KOE 3HAYE€HHWE OCTATOYHOTO TOKA CEHCOpa, €ro CTabMIBbHOCTHh BO
BpEMEHU M  OOeCleYeHHE «HEepa3pyLIAIoIIero» KOHTPOJS  aHAJIM3UPYEMOM  KHUIKOCTH.

XapakTepUCTUKH CEHCOPOB IMO3BOJSIOT OTKA3aThCs OT HEOOXOIMMOCTH TPAIyUPOBKH HYJIEBOU
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TOYKH B IMPOLECCE IKCIUTYyaTaluu U OTrPaHUYUTHCA IMPOBCACHUCM JaHHOM npoucaypsl TOJIBKO IIpHU

3aBOJICKUX PETYJIMPOBKAX U MPU MOBEPKaAX.
Jlist TpamyupoBKH «BEpXHEW» TOYKHA TPH IKCIUTyaTalldd aHaJM3aTopa peau30BaHbBI
CJIEIYIOIKE BUJIBI TPATyHPOBOK:
e aBTOMaTH4ecKas rpaJlyHpOBKa IO aTMOCPEPHOMY BO3IYXY,

e TIpaIyupoBKa o nosepouyHoit razosoit cmecu (I1I'C).

ABTOrpaaynpoBKa 1o atMochepHoOMY BO3IYXY.

ITpu rpagyupoBke 1o aTMOC(HEpHOMY BO3AYXY BO3AYX JI€Nal0T HACBIIIEHHBIM MapaMy BOJbI
BO M30€XKaHUE HEOINPENIEICHHOCTH B ONPEACICHUN YPOBHS BIIAXHOCTH. PeXuUM rpagyHpOoBKH IO
aTMOC(EpHOMY BO3IyXy, HPU KOTOPOM AaBTOMATHYECKH YUYUTHIBACTCS 3aBHCUMOCTH JIaBJICHUS
HACBIIIEHHBIX BOASHBIX IAPOB OT TEMIEPATypPbl, HA3BAH PEKUMOM aBTOTPaLyHPOBKH.

IIpu mpoBeleHMHM aBTOMATHYECKOM TIpagyHpOBKM IO aTMOCepHOMY BO3IyXy B
aHaM3aTOpPe YUYUTHIBAIOTCS pe3yJbTaThl H3MEPEHUs TeMIIepaTypbl MeMOpaHbl € TOMOIIBIO
BcTpoeHHOro B AC natunka teMmeparypsl. biaronaps komMmneHcanuuy TeMIepaTypHoi 3aBUCHMOCTH
€e INPOHMLIAEMOCTH TIpaJAyUpOBKAa W H3MEPEHHE BEIUYMHBl MaplLMaIbHOIO JaBJICHUS WIN
MPOLIEHTHOTO COJIEPKAHMS KMCIIOPOa MOI'YT POBOJUTHCS MpH Temieparypax ot 0 no 50 °C. Ilpu
M3MEPEHUH KUCIOPO/Ia B KUAKOCTIX B €IMHUIIAX MACCOBOM KOHLIEHTPAIIMHU KOMIICHCUPYETCS TaKKe
TEMIIepaTypHasi 3aBHCUMOCTh KOX(QHIMEHTa pacTBOPHUMOCTH KHCIOpoAa B Boje. lloaTomy
U3MEPEHUs1 MacCOBOM KOHIIEHTPALMM KHCIOpPOJa B BOJE TaKXKe MOIYT IPOBOIUTHCS NpHU
temneparypax or 0 g0 50 °C. Asnropurmbl AKIIM-1-02 1o3BOJST TPOBOAMUTH IPAJyUPOBKY B
11000#1 BBIOpAaHHON €AMHUIE HM3MEpPEHUs, a 3aTeM IMEePEeXOAWTh B JIOOYI0 IPYIyl0 €AUHUILY
n3MepeHuss 0e3 TOBTOPHOM  IpagyHpOBKH. AHanu3atop €caMOCTOSITEIBHO  ONPEIEIIUT
HEOOXOJMMOCTh BHECEHUS TE€X WM HHBIX TEPMOKOMIIEHCALIUH, BBINOJIHUT BCE HEOOXOAMMBIE

NEepeCUYCThI, CBA3aHHBIC C UBMCHCHHUEM KaK I/I3Mep$IeMOI71 BCJIMYHNHBI, TaK U CAUHULIBI U3MCPCHU.

5.3  OOmme cBegeHMA O BBEICHHH KOPPEKIMH Pe3yJbTaTOB H3MEpPEeHHUH.

5.3.1. Koppekuusi Ha u3MeHeHHe 0apOMETPHYECKOro JaBJIeHHS.

N3mepsiemble BennuuHbl «IIpolieHTHOE cozmepkaHue Kucaopoa B razax» (00. %), ppmv u
«IIpolleHT HachILIEHUs JKUAKOCTH KHUCIOpoAoM Bo3ayxa» (% Hac.) He 3aBUCAT OT
Oapomerpuueckoro namieHus. [loaTromy nmpu m3MepeHHM JaHHBIX BEJIMYHMH C MOMOIIBIO CEHCOpa
NapLUUAIBHOIO JAaBJICHUS HEOOXOIUMO CIIEIUTh 33 M3MEHEHHSMHM oOLero 0apoMeTpHYecKOro
nasienus (B) ¢ uenbro uckimoueHus ero BausHus. Ecnu 6apoMerprdeckoe faBiIeHHE OTIMYAETCA
6omnee yeM 10 MM.pT.CT. OT JaBJIE€HHUS, UMEBIIETO MECTO BO BpeMs MOCIEAHEH TpalyHpOBKH, TO

HEO0O0XOMMO BBECTH HOBOE 3HaueHHe. JIJii 3TOro B peXHME YCTAaHOBKM YCJIOBUH H3MEPEHHUs
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HCO6XOI[I/IMO BBCCTU TCKYLICC 3HAYCHUC 6apOMCTpI/I‘leCKOFO JaBJICHHA. HpI/I 3TOM HC Tpe6yeTc>1

MPOBOJNTH ABTOTPAAYUPOBKY CHOBa. Te ke JAeWCTBUA MPEANPUHUMAIOT [UIsI HU3MEpPEHUs
COJepKaHMsI KUCIIOpOJa TMpPH TIOBBIIICHHBIX NABJICHUAX, HAIPHUMEp, B Oapokamepax M COCynax,
paboTaronux npu U30BITOYHOM JaBJICHUH.

[Ipn mpoBeneHUU W3MEPEHUN MAPIUAIBHOTO [aBICHHUS KHCIOpOAAa MU MacCOBOM
KOHIIEHTPALIUN KUCJIOPOJa B JKUAKOCTSIX, BBOAUTH KOPPEKIMIO HA U3MEHEHHE 0apOMETpPHYECKOTro
JABJICHUS B IPOMEXKYTKAX MEXKIY TPaAyUpPOBKaMU HE CIIEyeT, TaK KaK MapliuaibHOe JaBICHHUE, HA
KOTOPOE pearupyer CeHCOop, OT 0011ero 6apoMeTPUUYECKOTO JaBICHHS HE 3aBUCHT.

5.3.2. Koppekuusi Ha COJIEHOCTb.

W3BecTHO, YTO ¢ yBEIMUEHUEM COJICHOCTH MAacCOBasi KOHIEHTPALUs KUCIOPOAa B BOAHBIX
pacTBopax yMmeHbInaeTcs BeieactBue apdexra Ceuenona. [loaToMy npu mpoBeeHUN U3MEPEHUH
MacCOBOW KOHIICHTPALMK KHUCIOpoAa (eIWHHIBI W3MEpPEHHsl MI/J, MKI/JI, ppmw) B BoJax C
cojepxaHueM cojieid 6ornee 1 /1 HEOOXOAUMO BBOJIUTH KOPPEKIMIO Ha COJEHOCTh. Cremyer
MOMHUTD, YTO PA3UYHBIC COJU TO-Pa3HOMY «BBICAIHMBAIOTY KHUCIOpOJA. OOBIYHO KOPPEKLHIO Ha
COJICHOCTh BBOJST 10 TIOKA3aHUSAM KOHIYKTOMeTpa B nepecyere Ha NaCl.

5.3.3. Koppexkuus CHCTEMATHYECKOH MOrPEIHOCTH HW3MEpeHui: Kod(ppuuueHT

«XKuakoctb-I'a3y.

[Ipn ananmze xkuaxocred amss ACpO, XapakTepHbl CHCTEMaTHYECKHE MOTPEIIHOCTH
u3mepenuil. I[lpupona mogoOHBIX ommOOK cBsizaHa ¢ HeuaealnbHOCThIO ACpQO,. DTH omuOKU
NPOSBISIIOTCS B pasHmile mokasanuii ACpO, B ra30Boi (ha3e M )KUIKOCTH, HAXOMSIIEHCS ¢ HEl B
COCTOSSHUM JUHAMHUYECKOrO paBHOBecHS. OTa omMOKa mojyudnsia Ha3BaHHE KO3PPUIHEHT
«OKUIKOCTh-ra3y». Jlnsg Haubonee coBepiieHHbIX KOHCTPYKIui ACpO; k03()PHUIMEHT «KUAKOCTb-
ra3» coctasisieT ot 2 10 6 % (1.e. mokazanusa ACpO, B xuakocTu MeHblie nokazanuit ACpO, B
ra3zoBoi (aze Ha 2-6%). st ACpO,-01, ACpO,-05 u ACpO,-06 kK03hGUITUEHT «KUAKOCTH-Ta3»
He npesbimaet 2,5 %. ns ACp0O,-03 u ACpO,-04 BennunHa k03P PHUIMEHTA «GKUIKOCTb-Ta3» He
MPEBBIIIAET COOTBETCTBEHHO 5 U 3,5 % mpH pacxojie aHATM3UPYyeMO kuakocTu 6omnee yem 0.5
n/aac. B anammzarope AKIIM-1-02 peanu3oBaH airopuT™M BHECEHHMsS  KOMIICHCAIMU
CHCTEMaTHUYECKOW TTOTPEITHOCTH <OKUAKOCTh-Ta3y». MeToiKa U3MEpEeHUs] U BHECEHHsI KOPPEKIIHU
aTo# ommOKku onucana B [Ipunoxxenuu 2 I[lacnopra.

5.3.4. Bausinue CKOpOCTH MOTOKA AHAJU3UPYEMOIl KUTKOCTH.

Curnan ACpO, 3aBUCUT OT CKOPOCTH MOTOKA aHAIM3UPYEMOW KHUIKOCTU B OKPECTHOCTHU
ra3onpoHuIiaeMor MeMOpaHnsl. JlJis MUHUMU3ALUU BIUSHUS CKOPOCTU MOTOKA HA U3MEPHUTENbHBIH
curHan napametpsl ACpO, ONTHMH3UPOBAaHBI U BHIOPAHBI HCXOJS M3 YCIOBHUS OOeCHeueHus
«HEpa3pyLIAIOUIEro KOHTPoJsAy aHanusupyemoi xuakoctu. B ACp0O,-01, ACpO,-05 u ACpO,-06

HCIIOJIB3YIOTCA MUKPOKATOAbI, ITIO3TOMY BJIMAHUC CKOPOCTHU IMOTOKA HA CHUTHAJI AC He3HAYUTENBHO
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Onarosapst MaJloMy MOTPEOJIEHUIO KUCIOpOJia caMUM ceHcopoM. [l obecrieueHus U3MepeHuil B

MHUKPOIpaMMOBOM 0071aCTH KOHLIEHTPAIUil HEOOXOAMMO MPUMEHATH KaTOJbl OOJBLIET0 TUAMETPA.
[Tostomy B ACp0O,-03 u ACpO,-04 ucnons3yrorcst katoasl guamerpom 1o 1 mm. Ilpu ckopoctsix
nortoka Oomee 1 J/4ac 3aBHCHMMOCTh CHTHala JaHHBIX CEHCOPOB OT CKOPOCTH IOTOKa
HE3HAYWTENIbHA M HE TpeOyeT MPUMEHEHUs CIEIHATbHBIX TIEPEJIUBHBIX YCTPOWCTB H
crabmin3aTtopoB pacxoza. llenecooOpa3HOCTh MPUMEHEHHsS ATHX YCTPOWCTB OMNpaBlaHa TOJIBKO
npu pacxogax MeHee | J/dac. ABTOMATHYECKYIO K€ KOPPEKUHUIO OMIMOOK H3MepeHwus,
OO0YCJTIOBJICHHBIX MAaJIbIMA DPAaCXOJaMH, MOXHO OO0ECIeYHTh TMyTeM 3aJaHus Kod(puIeHTa
«KunkocTe-ra3y, MpeaBapuTeIbHO U3MEPEHHOTO IPU JaHHOM pacxoje. MeTtonuka onpeneeHus

nornpaBo4yHoro ko3¢ ummenra « Kuakocts-ra3y» onucana B [Ipunoxenun 2 [Tacnopra.

6. YKASAHUE MEP BE3OITACHOCTHU U PEKOMEHJIAIINU 11O
IKCIUIYATAIIUU AHAJIM3ATOPA.

6.1. Dkcmmyaranusi aHanuzatopa 0e3 O3HAKOMIIGHHS C HACTOSAIIUM PYKOBOACTBOM HeE
PEKOMEH 1y eTCHl.

6.2. TexHuueckoe OOCITy)KMBaHHWE AaHAIU3aTOpa M PEMOHTHBIE pPabOTHI  JTOJIKHBI
MIPOBOAUTHCS MPU OTKIIOUYEHHOM MUTAHUH.

6.3. Ilepen moaxmoueHneM OJOKa MUTAHUS CIEAYET MPOBEPUTH COXPAHHOCTH H3OJSALIUU
ITHYpa ¥ BIJIKU MOJIKIIFOUEHUS K CETH.

6.4. Ilpu sKcIuTyaTaluy aHajau3aTopa 3anpeniacTcs:

- MPOM3BOJUTH COCAMHCHHE M pa3beIWHEHHUE Kabenel, 3aMbIKaTh KOHTAKThl RS - kanama
MIPH MOAKIIOYEHHOM K OJIOKY MUTaHUS aHATTU3aTOPE;

- paboTaTh MpU HEUCIPABHOM aHAITU3aTOPE;

[Ipn oOHapy>KeHUW HEHUCIIPABHOCTH HEOOXOJMMO BBIKIIFOUNTh AHAU3aTOp M BHI3BATH
CHeIMaJINCTA.

6.5. Ilpu paboTe ¢ aMIepOMETPUYECKUM CEHCOPOM CIeAyeT COO0aTh OCTOPOKHOCTD,
obeperasi CTEKJIISIHHYIO THUIb3y OT yAapoB. [Ipu miuTensHOM XpaHEHUH aMIIEPOMETPHYECKOTO
ceHcopa B HepaboueM coctossHuH (Oosiee 6 Mec.) HEOOXOAMMO CIUTh PACTBOP SJICKTPOJIHTA,
MIPOMBITH KOPITYC CEHCOpa AUCTUIIMPOBAHHOM BOJIOM U HAJETh €ro Ha aMIIEPOMETPUUECKHIT CEHCOp
(em. m. 3.7). Ilpm ycraHOBKE ammIepOMETPUUYECKOTO CEHCOpa B H3MEPUTENbHYIO KaMepy
HE00X0IMMO TIPOBEPHUTHh HATMYUE TEPMETU3UPYIOIIETO KOJblia 4 U YIJIOTHUTENBHOTO KoJmavka 11
(cm. puc. 4.2).

6.6. IIpu pabote u MexperiaMeHTHOM o0ciyxuBaHuu AC HE JOIyCKaeTcs MPUKIIAIbIBATh
Mexannueckue ycunusa K kabemro AC. Ilpu pabote wiu nnurensHoM XxpaHennu AC ¢ pacTBOpoM

anekTponura (6onee 1 roga) MOTyT BOSHMKHYTH TPYIHOCTH ¢ pazbopkoil AC mu3-3a BBICBIXaHHUS
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pacTBOpa IEKTPOJIUTA U KpUCTaIu3auu cojeil B kopmyce AC. B aTom citydae oTkpyTuTte raiky 1

(cM. puc. 4.2) u ¢ TOMOLIBIO IINpHUIA 3a1eiTe 1 MJI TUCTWIIIMPOBAHHON BOJBI B BEPXHIOK YacCTh
kopryca 2. Yepe3 2 — 6 4acoB aMIepOMETPUUYECKUN CEHCOpP MOKHO JIOCTaTh U3 KOpIlyca, He
NPUKJIA/IbIBast 0COOBIX yCHUIHH.

6.7. Bo u30exaHue 3arps3HEHUS SJIEKTPOAHON CHCTEMBI HE JOIMYCKAaeTCs IMPHKAcaThCs

pyKaMu K IOBEPXHOCTH 3JIEKTPOIOB.

7. HOAT'OTOBKA K PABOTE
7.1. O6uue TpeGoBaHNs K YCTAHOBKE aHAJM3aTOPOB KHCJI0POaA.

Anammzatopsl AKIIM-1-02 npeanasHaueHsl A MPOBEACHUS U3MEPEHH B TaOOPaTOPHBIX,
IIPOMBIIUIEHHBIX WJIM MOJIEBBIX YCIOBUAX. B 3aBUCMMOCTH OT BapuaHTa HCIIOJHEHUS aHAJIN3aTopa
aMIIEpPOMETPUYECKHI CEHCOP MOXKET YCTaHaBIMBAThCI B HM3MEPHUTEIBHYIO Kamepy, (epmenrep,
OHOpeaKTop, a3pOTEHK MM HEMOCPEICTBEHHO B aHAIM3UPYEMYIO cpefly. B BapuaHnTax MCHOIHEHUs
ananmu3aTopoB AKIIM-1-02, npexycMaTprBaroiX NOCTaBKY U3MEPUTENBLHON KaMepbl, pacCTOsIHUE
Ha KOTOpPOE OHa MOKET OBITh yAalieHa OT aHajau3aTopa ompenensercs JumHoi kabens AC. Ilpu
IPOBEJCHUM U3MEPEHUM KOHIEHTpAalMM KHCIOpOJa B IIOTOKE JKUJIKOCTEM WJIM Ta3oB,
PEKOMEHIyeTCsl Ha JIMHHUM BXOJla aHAJIM3UPYyeMOW NpoObl YCTAaHOBUTH PETYJATOP pacxoja
(Ipoccenb) M XOJIOAWIBHUK. PerynsTop pacxoma IokeH oOecleunBaTh PeryjJupoBaHME pacxoja
aHaM3upyeMol mpoObl depe3 u3MepurenbHylo kamepy AC B aumamazonHe ot 0 go 50 n/gac.
XOJIOIUIBHUK JOJKEH 00eCleYrBaTh OXJIAXKICHHE aHATU3UPYyEeMOUl MpoObl 10 Temmeparypsl 0 —
50°C. C nenbi0 yMEHBIIEHUS BpPEMEHHM TPAHCIOPTHOIO 3amas3iabiBaHusa M dPQeKToB “momcoca
BO3/lyXa” PpEKOMEHIYeTCsl aHaJMW3aTop YCTAHABIMBATh B HEMOCPEICTBEHHOM OJIM30CTH OT
npo6ooTO6opHOi Touku. s monBoja aHanM3upyeMoil mpoObl K u3MeputenbHoi kamepe AC
Joryckaercst ucrosib3oBanue TpyOku u3 [IBX mnHoit He 6onee 1 M ¢ BHYTPEHHUM AMAMETPOM HE
MeHee 4 MM U TOJIIIMHOW CTEHKHW He MeHee | mm. [lpu mpoBeaeHWHM U3MEPEHUN KHUCIOpoaa B
MHUKPOIpaMMOBOM 00J1aCTH KOHIIEHTpAllUU HCIOJIb30BaHUE TPYOOK U3 CHIIMKOHOBOM pe3MHBI HE
nomyckaercsi. CIIMB aHATM3UPyeMOil TPOOBI 10JKEeH OBbITh CBOOOAHBIM. JIJ1s1 3TOr0 J0IMyCcKaeTcs

ucnoip3oBanue Tpyoku u3 [IBX ¢ BHyTpeHHUM JuaMEeTpOM HE MeHee 4 MM.

7.2. BkioueHue aHAIM3ATOpA.

Bxirounte aHanmm3aTop ¢ IOMOIIBIO KHONIKU «Bki», yaep:kusas ee B TeueHue S cek. Ilocie
BKJIIOUEHUS] aHajJIM3aTopa pa3facTcs 3BYKOBOM CHTHaji, Ha AMCIUIEE CHadaja IMOSBUTCS JIOTOTHUII
bupmbl «Anbha BACCEHC», a 3arem aHanmu3aTop NEpEeHIeT B peKUM U3MEPECHHM.

[Ipumeuanue. /(s monspu3auuu 3JIEKTPOAOB aMIIEPOMETPUUECKOTO CEHCOpa OH JOJIKEH

OBITH MOJIKITIOYEH K U3MEPUTEIILHOMY YCTPOMCTBY aHanu3aropa B TedeHue 9-12 yacos.
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8. HACTPOMKA ¥ YIIPABJIEHUE PEXKUMAMMW PABOTHI AHAJIM3ATOPA

8.1. UnTepdeiic nporpamMmsl.
[Tocne BkiIIOYEHUS aHAIM3ATOpP TEPEUIET B PEKUM U3MEPEHUS] U Ha JIUCILIEE TMOSBITCS
pe3ynbTaThl M3MEPEeHMs] KOHIIGHTpAaIlMM KUCJIOpoJa B BBHIOpPAHHOW eIWHHUIE H3MEpeHus,

TEMIIepaTyphbl, a TAK)KE BpeMs U JaTa (CM. puc. cM. puc. 8.1).

MHuaukanus BKIIOYSHUS (BLIKJ'IIO‘IGHI/IH) 3By1(0BOI71 CHUTHAaJIM3allun

NuaukaTop NpOTOKOIMPOBAHUS Pe3yIbTaTOB U3MEPEHUM B TaMATh
WHaukaTop NpeBbIIEHNS TOPOTOBbIX YPOBHEN CUTHAIU3ALMH

NuaukaTop BKIIOYSHHS SJIEKTPOHHOTO OJIOKHOTA

v v

E A E E 23 .3'1: <= CTpoKa UKOHOK H ITOKa3aHUs TEMIICPATYPhI

<= [lokazanus aHaIM3aTOpa B BEIOpAaHHOMN
€IMHULIC U3MEPEHUS
. 06%

M <= Bpewms, mara usMepeHHs U cpena

— U3MepeHHUs B ra3oBoil dase,

ﬂ — U3MCPCHHA B BOOHBIX KUAKOCTSX,
— U3MEPECHHUA B HCBOJAHBIX CpE€aax

Puc. 8.1. Oxkno pe3ynomamos usmepenus

CHuzy or aucies aHaiau3aTopa (cM. puc. 4.1) pacnosokeHa KJIaBHaTypa, COCTOsILas U3
BOCHMH KHONOK. KHOIIKM KJ1aBUATYypBhl BBHIOJHSIOT ClEAyIomNe QyHKINU:

- KHOIIKA BKJIIOUYCHUA-BBIKIIIOUCHUS ITUTAHUA,

- KHOIIKAa BKIIOYCHUA-BBIKIIIOYCHHUA ITIOACBCTKH,

¥

I - kHonka «BBO/I» Beimonuser ¢pyHnkuu Bxoaa B okHa MEHIO, BBoaa naHHBIX 1 BEIOOpa

MEHIO;
C — xuomka «OTMEHA» BbImommsieT (GYHKIHIO OTKa3a OT BBIOJHEHHS NpPEJIaraéMbIX Ha

JMCIUIee ACUCTBUM W BO3BpaTa K MPEAbIAYIIMM OnuusM MeHro. Haxatue u ynepkanue 3Tou
KHOIKM B Ha)XaTOM COCTOSIHUM B TEUEHHE 5 CEK. OTKIIOYAET 3BYK CUTHain3auuu. [loBTOpHOE
yAepKaHWEe STOW KHOMKHU BKJIIOYAET 3BYKOBOW CUTHAL.

UeTblpe KHOMKH, PACIOJIOXKEHHBIC B yriiax poM0a, BHINOTHSIOT (PYHKIMH TEPEeMEIICHUS

Kypcopa B HAIPABJICHUAX, YKA3aHHBIX CTPEIKAMM.
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Ecnm ananuzarop tpedyeT BBECHUS YMCIOBBIX 3HAUCHUH, TO
kHonkamu co cTpenkamu «BIIPABO», «BJIEBO» BbiOupaercs
3HaKOMECTO MJisi BBOAAa KOHKpeTHOW Hudpsl. C MOMOMIBIO 3THX
KHOIIOK TakK)K€ OCYLIECTBIIACTCS (DYHKIMS MPONUCTHIBAHUS JAHHBIX,
3allMCaHHbBIX B YHEPrOHE3aBUCUMYIO MMAMSTh.
Kuonku co crpenkamu «BBEPX», « BHU3» npu BBenenun
YUCJIOBBIX WJIA CHMBOJIBHBIX 3HAUYCHWMH BBITOJIHSIOT (YHKITHIO
«TIPOJUCTHIBAHUS» («OOJIBIE» U «MEHBIIE») U BEIOOPA KOHKPETHBIX
dp.
B pexume «M3mepenne» npu Haxatuu kHonku « BHU3» ocymecTsisercs 3anuch JaHHBIX B
3JIEKTPOHHBINA OJIOKHOT.
OnnoBpemenHoe Haxkatue kHomok «BHU3» u «BBOJ]» B HEKOTOpPBIX OKHAaX MO3BOJIAET
BOUTH B CcTy>KeOHBIE MEHIO Pa3IMYHOI0 Ha3HAUCHUSI.
Bo Bpems paboThl aHanm3aTOpa Ha AUCILIEE MOTYT MOSIBIISITHCS COOOIIICHUS:
K/THUTE - 510 cooO0l11eHre TTOSIBISIETCSI BO BpEeMsI CTa0OMITU3aIIMY TTOKA3aHHM.
CEHCOP HE IHIOJK/JIIOYEH - 510 cOOOIIeHHE TOSIBIACTCS, KOT/IA CEHCOp HE TMOAKIIOYEH K
aHAJIM3aTOPY WM MOBPEKICH €ro Kadeb.
[Tonb30BaHMe IpOrpaMMHBIM MHTEP(EHCOM CBOIUTCS K BBIOOPY HYKHBIX OMIUI B MEHIO U
OTBETAaM Ha BONPOCHI, TpeajiaraeMble Ha AHCIUIEE, ¢ MOMOIIbI0 NBYX KHOMOK «/la» (BBOJ) u
«Het» (CBPOC). Ilpu omucannm uatepdeiica [loap3oBarens Haa WIIIIOCTpaueld KaKI0TO OKHa

YKa3bIBACTCA LCIIOYKA OHHHﬁ, npu BBI60pC KOTOPBIX BbI BRI3BIBAETE ATO OKHO.

8.2. I'naBHOe MeHIO.
OxkHo n3mepennii = I'1aBHOe MeHIO

Jns Bxoga B rimaBHoe MeHI0 Haxkmute «BBO/I». Ha aucnee ananuzatopa mosIBUTCS OKHO,

**TIIAEHOE MEHR** **I'JIABHOE MEHIO**, nokazanHoe Ha puc.
8.2-1. B 5TOM OKHE ¢ TMOMOIIBI KHOIIOK
AHarHOCTHEA
Voma HOERT nepemenieHnss Kypcopa Bwl mMoxere BBIOpaTh
PPEHFHPDBRH OIHY U3 IIATHU OHI_II/II>'I.
HPDTDHDHHPDBEHHE
EmxoxaoT Puc. 8.2-1. Oxno «I'nasnoe menro»
Jdmnarnoctuka — Bxoa B MeHIO «JIMATHOCTUKA» mno3Boiutr Bam BBINOJHHUTH

AUArHOCTUYCCKUE TCCThI OTACIBHBIX OJIOKOB HU3MCPUTCIIBHOT'O yCTpOfICTBa u BHGKTpOHHOﬁ

CHUCTCMBI.

HayuHo-npousBoactBeHHasa dupma «kBUOAHANTUTUYECKUE CUCTEMbI U CEHCOPbI»
AHATTU3ATOP KNCNMOPOJOA AKNM-1-02



34

OxHo u3mepenuii = ['1aBHoe MeHI0 —> JlmarHocTmka

B riaBHOM MeHIO BLI6epI/ITe OIILIN IO

«IMATHOCTHUKA» u naxmute «BBO».

Ha nucrnee aHanmsaTtopa IMOSBHTCS OKHO E CEH':':'IJEI
*x IITATHOCTHUKA**, Jrcrimnea
Ilartarra

Puc. 8.2-2. Okno «Juaznocmuxa»

** THATHOCTHEAL**

YcranoBku - Bxox B MeHio «YCTAHOBKW» mnosponutr Bam  BeIOpath

€IMHULIBI

HN3MCPCHUS, BBCCTU 6ap0MeTqueCKoe AAaBJICHUC, COJICHOCTH, KOPPCKIUIO OIIMOKH KHUIKOCTbh-Ia3s,

HACTPOUTH UHTEP(EHCHBIE YCTPOWCTBA, YCTAHOBUTH YaCHI.

OxkHo n3mepennii = ['1aBHOe MeHIO

= YCTaHOBKH

-+ *?ETRH I:IEK H* -+ B rJIaBHOM MCHIO BBI6epI/ITe OIIIIHIO
YOoOTToOEM ]:':':[ M2 —HTI ]:':':[ «YcranoBkn» u Haxkmute «BBOJI». Ha aucriee
EnT{HTIIT HaMepeHMA aHanmM3aTopa OSBUTCS OKHO
HHTEH@EHEDE **YCTAHOBKUW**,

HacoE
Puc. 8.2-3. Okno « YCTAHOBKH»
I'panyupoBkn — Bxox B MeHio «[PAIAYUPOBKA» mno3somutr Bam BbiOpats u3

aBTOrPayMPOBKHU MO aTMOC(HEPHOMY BO3YXY U I'PalyUpOBKHU MO MOBEPOUHBIM ra30BBIM CMECSM.

OxHo m3mepennii = I'1aBHoe MeHI0 = ['pagyupoBku

**IPAa ¥ HMPOEEL**

B rmaBHOM MeEHIO BBIOEpUTE OIIUIO

«I'pamynpoBkn» u Haxmure «BBO/». Ha
FAETODPAIVHPOERA
JAUCILIEC aHaJIM3aTopa IIOSABUTCHA OKHO,
IIo IIT'C WF
**PAIYUPOBKA**,

Puc. 8.2-4. Oxno «I'PAJYHPOBKA»

IIporokonupoBanue - Bxox B MeHI0 «[IPOTOKOJI» no3Bonut 3aaath HHTEpBAlI BPEMEHU
JUI 3alUCH Pe3yJIbTaTOB M3MEPEHUH B YHEPrOHE3aBUCHMYIO IaMsITh, OCYIIECTBUTh BKJIIOUEHHE U
BBIKJIFOYEHHE PEXKUMa MPOTOKOJIMPOBAHMS, BBIBECTH JaHHBIE MPOTOKOJA Ha JUCIJIEH aHaIu3aTopa

" KOMIIBIOTCP, a4 TAKKC YAAJINUTh JAHHBIC U3 3HCpFOH€3aBHCHMOﬁ IIaMATH.
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OxkHo m3mepennii = I'saBHoe MeHro = [IporokoamupoBaHue

*IITPOTOEOQIT*

B rmaBHOM MeHIO BBI6CpI/ITC OIIIIHUIO

«IIpotokonupoBanue» u Haxmure «BBOJI». Ha

FoamaTE HHTEPEAT
EBREITHYMTHE
EBREEODI TaHHEX
OY MCTIHTH

JUCIIICC aHajaum3aTopa IIOABUTCS OKHO

*[TPOTOKOJI*.

Puc. 8.2-5. Oxno «IIPOTOKO.JI»

DJIeKTPOHHBIN 0JIOKHOT - BXOJl B OIIUIO «JIEKTPOHHBIN BJIOKHOT» nossonut Bam
OCYIIECTBIIATh BKIIOUEHUE M BHIKIIOUEHUE PEXHMMA 3alMCU JaHHBIX B JJCKTPOHHBIA OJIOKHOT,
BBIBOJIUTH PE3yJbTaThl U3MEPEHHM Ha MUCIUICH aHalM3aTopa M KOMIIBIOTEp, a TaKXKe YIaIUTh
JAHHBIE W3 DSHEPrOHE3aBUCUMOW TMaMATH. 3amuch JaHHBIX B  OJCKTPOHHBIA  OJIOKHOT

OCYLIECTBIIICTCSL B OKHE U3MEPEHUI HaxaTueM Ha KHONKy «BHU3».

OxHo usmepennii = I'1aBHoe MeHI0 = bBiaokHoT

B rmaBHOM MeHIO BbIOEpUTE  OIIIUIO

INEETPOHHIH

«bmoknory m Haxmute «BBOJ/l». Ha mucrnee
aHanmsatopa mosiBuTcs okHO «DJIEKTPOHHBIN ExIE HEJEEI.IIiI:DT
BJIOKHOT». Oy MCTHTER
[IpocHoTH
Puc. 8.2-6. Oxkno «bJIOKHOT» Emeon Ha KOMIIBEHTED

8.3. Menio «IUAT'HOCTHUKA»
B wmento «JAMATHOCTHUKA» (puc. 8.2.-2) Bbl MoxeTe BHIOpaTh TpH ONIHHU
JMAarHOCTUYECKUX TECTOB.

JAunarnoctuka = JImarHocTuka ceHcopa

MHATHOCTHEL CEHCOPA waueRns  Toka  ceHcopa, | TemrepaTyp

IEEHC: 12'34I:I HA YYBCTBUTCJIBHOCTH W 3HAUCHUA OCTATOYHOI'O
T= 24 'Ell: TOKa CCHCOpa.
2= 0307 mHAS MM p.C.

Iocr= 0. 1000 HA Puc. 8.3-1. Okno «/[uaznocmuxa

B 3TOM OKHE BBICBEUMBAIOTCS TCKYyIIHC

cencopay
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Juarsoctuka = JIMarHocTuKa 3KpaHa

B IMPpOLECCEC BBIIMOJIHCHUA 3TOTO TECTA OKHO AUCIUICH 3aIllOJHACTCA IO CIUPAJIA A0 IMOJHOI'O

3aTCMHCHHUA.

Cexcopa
P Oricrirea
IIartarit

Puc. 8.3-2. Oxkno «/luacnocmuxa IKkpanar

JAunarHocTuka = JIHarHocTHMKa NaMATH

[TonoxuTeIbHBIE pe3yabTaThI - . - R
S————— Ul
TCCTUPOBAHHUA JICMCHTOB IIaMsTHU T TCA -
IMAMATH
3amuceio OK! - R
e oM OE !
g S | R

EEPROM LE!
EEFROM1 OE!

Puc. 8.3-3. Oxno  «/uaznocmuxa
namamu

8.4. Menrw «YCTAHOBKW»
B mento **YCTAHOBKUW** (puc. 8.2-3) Bbl MoxeTe BEIOpaTh OHY U3 YETHIPEX OMLIMM.
YcranoBku = Ycia0BuS M3MEpPEHUH
Okno «YCJIOBUS U3MEPEHUM» nokazano Ha puc. 8.4-1. Onmuu  «OKunkocte/['az» u
«ConeHocTh» BBIBOAATCS HA 9KPaH TONBKO MPU BBHIOOPE €IUHHII U3MEPEHUS KUCIOPOAa MPUHATHIX

B KHIKOCTAX, MO0 mpu BbIOOpe «KUAKOCTH» MpHU OTBETE HAa BOIPOC O Cpese, B KOTOPOil OyayT

YVCOIIOBHYT HM=2MEPEHH ITI NpOBOAUTHCS  U3MepeHus. «PactBopumocTb»
b E BBIBOJIUTCSI HA JKPaH TOJBKO TMPU E€IUHUIAX
apoMM. TSEJIeHHE

:*:H,]IH ':":'I':El.l'rPEE WU3MEPEHHUS MT/JI, MKT/J.
CoJIeHOCThH
PacTEOpPHMMOCTE Puc. 84-1. Oxmo  «YCJIOBHA

H3MEPEHHH )
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YcranoBkn = YcJI0BHA U3MeEpPEHU

ITpu BbIOOpe omuuu «bapomeTrpuueckoe

nasinenue»  (puc.  8.4-2) MOXHO  BBECTH
aKTyaJlbHOE aTMOC(EpHOE JIaBJICHUE.
Puc. 8.4-2. OkHno «Ycmanoeka

oapomempuuecko2o 0agieHus»

YcranoBkn = YcJ0OBHA U3MeEpPEHUH

Erenmre owrhey
KM IKOCTE—TaS

2.5%

YcranoBkn = YcJI0BHA U3MeEPEHUI
IIpu BeIOOpe omiyu «CoxeHocTs» (puc.
8.4-4) MOXHO BBECTHM 3HAYCHUE COJICHOCTHU

aHaJIM3UPyEeMO xukocTy B iepecuete Ha NaCl.

Puc. 8.4-4.
COJIEHOCTH»

Oxno «YCTAHOBKA

YcranoBkn = YcCJIOBUS M3MepeHHI

37
= bapomerpuyeckoe 1aBJIeHUE

VOTAHOEMTE SHAYSHME
BapoMeTpiy ecKODO
DAETIeHMA M HaMMHTE

'BEOT

750.0 mpra

= XKuakocrs/I'a3
[Ipu BweIOOpe ommmm «Kugkocts/I'az»
(puc. 8.4-3) MOXHO BBECTH OIIUOKY KHIKOCTh-

ras, XapakTepHYIO JJIsl BHIOpaHHOM KHJIKOCTH.

Puc. 8.4-3. Oxno «Ycmanoexka ouwtuoku

HCUOKOCHb-2A3»

= CoJjieHocTh

VCTAHOBERA COJEHOCTH

000.0 7

= PacTrBopuMocTH

[Ipu BrIOOpe omumn «PacTBOPUMOCTHY» HEOOXOIUMO PEIIUTh MPOBOAATCS U U3MEPEHHUS B

BOJIC, U TOI/Ia B pacyeTax pe3yJsibTaTa M3MEpPEHMH HCIONb3yeTCs 3alluTas B MaMATh Hpudopa
3aBHCHUMOCTBH PACTBOPUMOCTH KHUCJIOPOJa B BOJE OT TEMIEPaTyphl, JINOO NU3MEPEHHUS MTPOBOJISATCS B

JpYrof JKUJKOCTH, JJIsi KOTOPOM Takasl 3aBUCUMOCTb JJOCTOBEPHO HEW3BECTHA, U €€ HEe0OXO0JIUMO

E marol MHMIKOCTIH
ByoeT mpopedeH
AaHanH="

BBECTU i1  KOHKPETHOM  TemIepaTyphl

HU3MCPCHHUA. Ha OKpaHe IIOABATCA OKHa,

IIOKa3aHHble Ha puc. 8.4-5...8.4-7.
Boxa
FIpvras

Puc. 8.4-5.
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,I[JI.FI yHeTsa pacTEOpH— EHCIIOPROIS BDE,]I;,?}[E.
MOCTI{ HHI:JIEII‘:ID,EB E HaCRHIeHHOK
E EHEI]_':IEHHCIH HHEHIEKQOCTH HpH
HHIOIEOCTH TeMIIcepPaT. Ma2MepeHMA
EE=2IIT= MI
HOHIICHTPAIIFHE aﬂfﬂ.ﬂ JI
Puc. 8.4-6. Puc. 8.4-7.

[lociie BBOJa KOHLEHTpalMM aHanu3aTop nepeiaer B CnenpexuM, U B OKHE HW3MEpPEHUI
(puc. 8.1) B mpaBOM HMXKHEM YTy HOSBUTCS 3HAK . CrienpesxuM aBTOMAaTHYECKU OTMEHSETCS IIPU

IPOBEIEHUH I'PaJyUpPOBOK U IIPU BBIOOPE APYTUX €IMHHIl H3MEPEHUSI.

YcranoBku = EauHui HU3MEPEHUA

[Tpu BbIOOpe oniuu «EnuHUI] U3MEpEeHUs» cHauyajga BBIOMPAIOT HU3MEPSEMYIO BEJIUYHUHY

ERNEEPHTE H2MEPIEMYVH (puc. 8.4-8). B 3aBuCHMOCTH OT BBIOpaHHOMH
EEIIMYMHYW BCIMYMHBl HA  JUCIUICE  IOSBHUTCS  OJHO

Maccoras HOHIIEHTE U3 TpeX OKOH BHIOOpa €IWHUI] U3MEpeHus (puc.
[IpomeHTHOs cogepx. [| 8498410
[laprManTeHOoe TAET.

Puc. 8.4-8.

B oxne (puc. 8.4-9) MoxHO BBIOpaTh EIMHUILY HM3MEPEHHUS MAacCOBOW KOHIEHTpAlUU
KHCJIOPO/ia IPY U3MEPEHUAX B KUAKOCTIX: MI/11, MKr/i1, PPM-maccel. [Ipu npoBenennn usmepeHnii

B OTUX CIAMHHIAX aHaJIu3aTOp BHOCUT TCPMOKOMIICHCAIIUMIO KAaK Ha CBOICTBA FaLSOHpOHI/IHaeMOI\/'I

MeMOpaHbl CeHCopa, TaK M Ha TEMIIEpPaTypPHYIO EHEEPHTE EJMHH ]'_];'E.i"
3aBUCHMOCTh  KOX(PQUIMEHTa PaCTBOPUMOCTHU HM=MEPEHHMA

KUCJIOpOJa B BOJIE. ]:-Il".l"l JI

b rierS I
PPM

Puc. 8.4-9.

B okne (puc. 8.4-10) MmoxxHO BbIOpaTh 00BEMHBIC TTPOLIEHTH, PPM-00BhemMa (MCIIONb3yrOTCS
IpU aHadu3€ ra3oB) WIM MPOIEHT HACHIIIEHUS >KUIKOCTH KucIopoioMm Bo3ayxa (% Hac.). Ilpu
IMPOBCACHUU I/I3MepeHI/II71 B 3THUX CAWHHUIAX aHAJIU3aTOP BHOCUT TCPMOKOMIICHCAIIUIO TOJIBKO Ha

CBOMCTBA ra30MpoOHUIIAEMOI MeMOpaHbI ceHCopa.

HayuHo-npousBoactBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
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B okne (puc. 8.4-11) MoxxHO BbIOpaTh €IUHHIYY HU3MEPEHUS NapUUAIBLHOTO JaBJICHUS

Kucioposa: MM.pT.cT. Wi klla. M3MepeHus B 3TUX €IMHMIIAX UCIMOJIB3YIOTCS Kak IS aHaiu3a
ra3oB, Tak U xujakocteil. [loaToMy mpenBapuTenbHO NOTPeOyeTcs OTBETUTH HA BOMPOC O BHIOOpE

cpensl (puc. 8.4-12).

ENEEPHMTE ETHHHITY EHEEPHMTE ENHMHHITY
M=MEPEHMA HM=MEPEHHA

FOEREMEEES ITPOIISHTE

[MpoLleHTE HACEWESH. MM.pPT.CT.
PPM / 0B% rlla

Puc. 8.4-10. Puc. 8.4-11.

[Ipu npoBeneHNN N3MEPEHUN B OTUX €UHULAX aHAIN3aTOP BHOCUT TEPMOKOMIIEHCALIUIO HA

CBOMCTBA Ta30MpOHUIIAEMON MeMOpaHbl CEHCOpa, a MPHU BbIOOpe oK «KHIKOCTh» aHaIu3aTop

E I':E.HCIII"I cpe e E. Tem Oyner TaKXKeE KOMIIEHCHPOBAThH
HPDHEEP Ol JII’I'I'LE;; T CHUCTEMAaTHYECKyI0 IIOTPEIIHOCTh U3MEPEHUl,
aHaNIHIY u3BecTHYI0 Kak «Kosddurment Kunkocts-I"az».
AHMIROCTE
la=
Puc. 8.4-12. Boibop cpeovi usmepenuii

[locne naxartua «BBOJ/l» Ha pgucruiee aHanuzaTopa MOSIBUTCS OKHO —pPE3YyJIbTATOB
u3MepeHuit (cM. puc. 8.1), B KOTOPOM OHH OTOOpaxkaloTcsi B BbIOpaHHOW Bamu enunuie
u3Mepenus. Ecnu Bel 3aX0TUTEe MU3MEHHUTD €IMHUIYY U3MEPEHUS B IpoIecce padoThl, TO aJITOPHUTMBI
AKITIM-1-02 mo3BosiaT Bam 310 cnernath, He mpuberas K MPOBEICHUFO IMOBTOPHOW TPaJyHPOBKH.
AHanu3aTop CaMOCTOSATENBHO  ONPEAETUT HEOOXOJUMOCTh BHECEHHMS TeX WM HHBIX
TEPMOKOMIICHCAIMII, BBINOJHUT BCE HEOOXOIMMBIEC TMEPecyeThl, CBSI3aHHBIE C W3MEHEHHEM
U3MEpPSAEMOIN BENMYMHBL, E€AMHMUIBI H3MEpPEHUs MU IapamMeTpoB TIpanyupoBku. Kpome Toro,
aHAJIM3aTOP CAMOCTOSATEIbHO ONPENEIUT HEOOXOIUMOCTh KOMIIEHCALlMM CHCTEMaTHYeCKOU

MOTPEITHOCTH U3MepeHui, n3BecTHON Kak «Koaddumument XKuakocts-1"as3».

Ycranoskn = MHurepdeiicon
[Tpu Bxoze B onuuio «MHTEepdelicoy aHanuzarop npeanaraet Bam BeIOpaTh Ui HACTPOHKU

uHTepdeiicHoe ycTpoiicTo (puc. 8.4-13).

HayuHo-npousBoactBeHHasa dupma «kBUOAHANTUTUYECKUE CUCTEMbI U CEHCOPbI»
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HACTPOMER
HMHTEPSEHCOE:

wATITT
CHIHANTHEaIIHM

Puc. 8.4-13. Okno «HACTPOHKA
HHTEP®EHCOB)

Ycranosku = UuTepdeiicop = YAIIII

[Tpu BbIOOpE YHUBEpCATBHOTO aCHHXpOHHOTO npueMonepenatyuka (Y AIIIl), B okHe Ha puc.

8.4-14 MOXHO BKIIOYNATb WIA BBIKIIOYUTH -F-CT AHDBKH

MepeJaTumK, a TakKe 3a7aTh MHTEPBAI BPEMEHUA PS-737 EAHLITL
MEXy OTIpaBKaMH WHQPOpPMAIUU HAa TEPMHUHAI EBEIHNYIMTR

KoMmImbioTepa (cM. puc. 8.4-15). BE,I[E.'I'E HMHTEPEAT

Puc. 8.4-14. Oxno ycmanosox RS-232 xanana

Erenrre HHTEeDEATL
EperMeHI IOJIA ERECIS
A HHELX

aMHH 10 C2R

Puc. 8.4-15. Oxno ycmanosok RS-232 xanana

YcranoBku = HHTepdeiicoB = CurHaamzanuu
B okne «HACTPOMKA WHTEP®EMCOB» (cm. puc. 8.4-13) BbIbepure OMIHIO
«CI/IFHaJ'II/ISaI_II/II/I» U HAXMUTC «BBO]_I». Ha AUCILICC IMOABUTCA KapTHUHKA, H306pa)KeHHa$I Ha pHucC.

8.4-16.

EBrxmn
0Z = 1000 mMEDSn

ricomep 1000 wens 1

Puc. 8.4-16. Okno nacmpoiiku cuznanuzayuu

HayuHo-npousBoactBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
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C nomomuipio KHOMOK «BieBoy, «BrnpaBo» MOKHO mepeMernats Kypcop (MUraHHe HaJIIHCH)

[0 HACTpaWBaeMbIM TapaMeTpaM: pa3pelieHrue Ha KOMIIApUPOBAaHWE, KOMIapHpyeMas BeIMIHMHA
(KoHIIEHTpaIusi, TeMIlepaTypa), MHOPOr KOMITAPUPOBAHUS, OOJBIIC/MEHBIIE KOMIAPUPYEMOI

BCJIIMYUHBI, TUCTCPE3UC. C MMOMOIILI0 KHOIIKM «BBOI» naHHBIE napaMeTpbl MOKHO U3MCHUTD.

YceranoBkn = Yacos

YcTaHOBKAa YacoB OCYILECTBIAECTCS B

¥CTAHOEHMTE .II;AT? okne «YCTAHOBKW». Beibepure omiuio

HHCIIO MeCIII IO, «HacoB» u Haxmute «BBO/l». VYcranosure

naty u Bpems (cM. puc. 8.4-17 u 8.4-18) u

? .UB - 1 ? - Haxxmute «BBO/I».

M Hax¥uMre BEBOJ

Puc. 8.4-17. Oxno ycmanosku oamaul

Puc. 8.4-18. OKHO ycmaHo8Ku YCTALHOEMTE EPEMA

épemenu Uaow @ MoeyTe

=
ITocne BBOgA TEKyLIEr0 BPEMCHU U ﬂ I52

JaThbl aHaJIM3aTop nepeﬁz[eT B OKHO

H HamumTe EEOJ

n3MepeHuil. B HmxkHEl cTpoke okHa OyayT

BBICBCUYMBATLCA BpEMA U JaTa. HpI/I AKTUBHU3alUH IIPOTOKOIUPOBAHHA W SJICKTPOHHOI'O OJ0KHOTa
3aIllMCHU  NAaHHBIX BO BHYTPCHHIOKO 3SHCPrOHC3aBUCUMYK IIaMATb 6y,ZLYT MMpOU3BOAUTHCA B

YCTaHOBﬂeHHOﬁ IIKaJIC BpCMCHHU.

8.5 Menio «ITPOTOKOJI»

OxHo u3mepenuit = I'saBHoe MeH0 = IIpoTokosimpoBaHue

B mento *TIPOTOKOJI* (cMm. puc. 8.2-5) nmpeaycMoTpeHa BO3MOXKHOCTh OYUCTUTh MaMSTh
MPOTOKOJIA, BKIIOUUTH (BBIKITIOYHUTH) MPOTOKOIMPOBAHKE, 33a/1aTh UHTEPBAT MPOTOKOIUPOBAHUS U
BBIBECTH PE3YJIbTATHI.

[Ipu BBIOOpE omiun «BKIIIOYNTH/BBIKIIOYATEY) MPOTOKOJIMPOBAHNE B OKHE M3MEPEHUH B
BEpXHEH CTPOKE TMOSBIICTCS MM UCUE3AET «MKOHKA» MPOTOKOJa (cM. puc. 8.1).

[Tpu BBIOOpE OMIIMU 3aJaHKsI MHTEpBaja BBEAUTE UHTEPBAT BPEMEHH 3alMCU PE3yJbTaTOB
m3mepenuit u Haxmute «BBO» ( puc. 8.5-1).

O06nem namsaTu mo3BossieT npoussectu Oonee 15000 3ammceil.

HayuHo-npousBoactBeHHasa dupma «kBUOAHANTUTUYECKUE CUCTEMbI U CEHCOPbI»
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Puc. 8.5-1. Okno ycmanoexu unmepeana

BBE.IIH'I'E HHT2pPEaTI
HPOMOKOIUPOBAHUSA EperMeHH IJIA ERECITS
A HHELX

0y 30 muu

B ommmu «BnBox OgaHHBIX)»  MOXKHO
EHED] TAHHNA

TabIrY HEM EREO
I[ToMcoe

BHBD.I[ Ha KOMIIBERTED

BBIOpaTh  CIOCOO BBIBOJA  PE3YJbTAaTOB
W3MEpPCHHI: Ha JUCIUICH aHalu3aTtopa WM Ha

KOMITbIOTEp (cM. puc. 8.5-2).

Puc. 8.5-2. Okno evi600a oannwvix

[Ipu BbIBOgE Ha auUCIIe WHGOPMAIMIO MOXHO BBIBOAUTH JHOO TIOCTPAHUYHO B
XpoHoJoru4ueckoM nopsizike (TabaudHbIi BBIBOJ), JINOO € MOMOLIBIO TONCKA 10 KOHKPETHOM JlaTe U

BpeMeHH (cM. puc. 8.5-3 u puc. 8.5-4).

Hama: 210217

EBpewma: 13:57
0zZ: 10.8 MEn/m

T: za4. .z 'C

[Ipy TabmuyHOM BBIBOJIE C TOMOIIBIO
kaorok «BIIPABO», «BJIEBO» Brl wmoxeTe

MMPOJIMCTBIBATE IMMPOTOKOJI JaHHBIX.

Puc. 8.5-3. OKkHO  mabdnuunozo0  6vle0oa BBI:II[ = IIOHCE IIO TaTe

npomokoJa

[Tpu naxkatun «BBOJl» B okHe TaOMWYHOTO BBIBOAA WM BbIOOpe ommuu «Ilouck» B okHE

BbIBOJAa JaHHBIX MOKHO HepCﬁTI/I B OKHO IIOHCKAa.

HAPAHETPH HDHEHA: C mnoMompl0  KHOIOK NEPEMEICHUSA KypcCopa

- 1 aj 1 6 YCTaHOBUTE AaTy W BpeMs Il TIOMCKAa JTaHHBIX B
Hama: . .
npotokosie U Haxmure «BBOJ/». PesynbraTom
]
BPEI-IH - 1 ﬂ . Gﬂ IIOMCKA CTAaHET OKHO, TOKa3aHHOE Ha puc. 8.5-3.

Heoxars - 'BEOT

Puc. 8.5-4. Okno noucka oannvix no oame

[Tpu BeIOOpE onty «BIBOA TaHHBIX HA KOMITBIOTEP OCYIIECTBISIETCS Tepeaada MpoToKoIa
JaHHBIX Ha KOMITbIOTEp MO IudpoBomMy KaHamy (puc. 8.5-5). Ilpm 3rom Ha mucIiee TOSIBHTCS

uH(}OpMAIUs O BBIBOJIC TAHHBIX.

HayuHo-npousBoactBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
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Puc. 8.5-5. Okxmno e6vl600a OanHbIX Ha

Komnbiomep

8.6 Meunrw «BJIOKHOT)»

OxkHo m3mepennii = I'1aBHOe MeHI0 = BioKHOT

B mento «JIEKTPOHHBIN BJIOKHOT» (cM. puc. 8.2-6) mpemycMOTpeHa BO3MOXKHOCTE

OYUCTUTH IaMATh 6JIOKHOTa, BKIIIOUHUTDH (BI:IKJIIO‘-II/ITB) OJIOKHOT U BLEIBECTH PE3YJIbTATHI.

[Ipu BEIOOpe ommuM «BKIIOYHUTH/BBIKIIOYUTE» B OKHE W3MEPEHUH B BEpPXHEH CTpOKe

MOSIBJISIETCS UJTU MiCUe3aeT «MKOHKa» OJIOKHOTa (cM. puc. 8.1).

[Ipu  BeIOOpe ommum  «IIpocmoTp»
OTKpOETCSl OKHO, INOKa3aHHoe Ha puc. 8.6-1. C
nomolnpio kuHonok «BJIEBO» «BIIPABO» Brl
MOXXETE MPOJUCTHIBATh JAaHHbIE, 3allMCaHHbIC B

AJICKTPOHHBIA OJIOKHOT.

Puc. 8.6-1. Oxno «3anuce 6 610KkHOME),

SanMce NO 001

Tama: 310217

Epewa: 14:01:03
0Z: 157 Mmp/m

T: Z0.1'C

[Ipu BBIOOpEe omiuu «BBIBOA MaHHBIX Ha KOMITBIOTEpP» (CM. puc. 8.2-0) MOSIBUTCS OKHO,

aHaJOrnuyHoe puc. 8.5-5.

9. TPAAYUPOBKA AHAJIU3ATOPA.

B aHalIu3aTopeC p€ain30BaHbl CICAYIOIUC BUABLI T PAAYHPOBOK:

e ABTOMaTH4YecKas rpalyHpOBKa IO aTMOCHEPHOMY BO3IYXY.

e I'paxyunpoBka no nosepouHoi razosoi cmecu (I1I'C).

e ['pagyupoBKa 10 HYJIEBOM TOUKE.

OO111e MosoKeH!sl o rpaJyupoOBKe aHATN3aTOpa MPUBEAEHHI B ILIL. 5.1. - 5.2. HacTos1ero

PYKOBOJICTBA.

HayuHo-npousBoactBeHHasa dupma «kBUOAHANTUTUYECKUE CUCTEMbI U CEHCOPbI»
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9.1. ABTOMaTHYeCKAasi FTPAAYHPOBKA aHAJIM3ATOPA.

[Ipn aBTOMaTHuUECKON IpaJyHpOBKE aHajM3aTopa B KayeCTBE CTaHJApPTHOro olpasla ¢
U3BECTHBIM COJIEP’KaHHEM KHCIIOPOJIa UCIIONb3YeTCs aTMOC(EPHBIN BO31yX, HACBIIIIEHHBIN apaMu
BoAbl. I'panynpoBky ananuzatopoB ¢ ceHcopamu ACpO,-01 - ACpO,-04 MOXKHO MPOBOAUTH ABYMS
CHOCO0aMH.

[Ipn mnepBoM crnocobe TrpaJyupOBKHM CEHCOpP JOCTAlOT M3 HM3MEPUTEJIbHONW KaMepsl,
THIATEJIbHO MPOMBIBAIOT €r0 YYBCTBUTEIbHYIO 4YacTh B BOJONPOBOJHONW BOJE M C IOMOILBIO
(GuIbTpoBaJIbHOM OyMard WIM MaplieBOr0 TaMIIOHA YAAISIOT OCTAaBIIMECS KaIlld BOABI C
nosepxHocTH AC. 3aTeM Ha THO «TpaJyHpOBOYHON CKISIHKM» HAJUBAIOT HEMHOI'O BOJONPOBOIHON
BO/bI U ycTaHaBiuBaroT B Hee AC. UyBcTBUTEIBHAs OBEPXHOCTH CEHCOPA HE JOJKHA KacaTbCs
MIOBEPXHOCTH BOJIbI B CKIISIHKE.

IIpu BTOpOoM cmocobe rpaayupoBku ceHcopsl ACpO,-01 - ACpO,-04 ocratorcs B
u3MepuTeNnbHol kamepe. s ynoOcTBa BBIMOJHEHHs MOCIEAYIOIMIMX MPOLEAYp H3MEPUTEIbHYIO
Kamepy JOCTAIoT U3 JepiKaTesis, ImoBopaunBaroT Ha 180 °, qaBas creub *KUAKOCTH, a 3aT€M OIISAThH
YCTaHaBIMBAIOT B Jepxkarenb. Eciin B HM3MepUTENbHOM Kamepe HaxoAWJICS pacTBOp cyib(ura
HaTpusi, TO €€ HEOOXOAMMO TIIATENBHO HPOMBITH BOJOW. [lJI1 3TOro uepe3 BXOAHYIO TPyOKy
nponyckatoT 300 - 1000 mim Boabl. 3areM Yepe3 BXOAHYI TPYOKy C IOMOIIBIO IIMPHIA,
3all0JIHEHHOTO BO3JYXOM, IyTEM MpoJyBa YIAISIOT OCTaTKM BOJbl U3 Kamephl. IIpu stom Ha
YyBCTBUTEIbHOU MOBepXHOCTU AC HE T0IKHO OCTaBaThCs Kareiab BOJBI.

[Ipu rpanyupoBke ananmmuzaropa ¢ ceHcopoM ACpO;,-05 ero mpoMbIBalOT B BOJE, YIAISIOT
OCTaBIIMECS KaIUIM BOJABI C UyBCTBHUTEIBbHOM MOBEPXHOCTU CEHCOpa (DMIIbTPOBAIILHON OyMmaroi, a
3aTe€M YCTaHAaBJIMBAIOT B BEPTUKAJIBHOM IOJOKEHHM HAa CMOYEHHYI0 BOAOH (HIBTPOBAIBHYIO
Oymary.

IIpu rpagyupoBke ananuzatopa ¢ ceHcopom ACpO,-06 ero takxe MPOMBIBAIOT BOJOM,
YAQJISIOT OCTABIIUECS KaIUIM BOJbI C UyBCTBUTENIBHOIM MOBEPXHOCTH CEHCOPA, a 3aTEM 3aKPEIUISIOT
B BEPTUKAJILHOM IIOJIO’KEHUH (HAIIpUMeEp, B IUTATUBE).

Jlig poBeieHNsI aBTOMaTHYECKOM TpagyHpOBKU aHAJIU3aTOpa MO aTMOC(EPHOMY BO3AYXY,

ABTOTPA H?HPDEE A HACHIIICHHOMY  TapaMH  BOZBl B  MEHIO
**TPAAYHUPOBKA** (puc. 8.2-4) BeiOupaercs

YoraHOEMTE CeHCOp E

EOSIVE HE.I:H].I.[EHH];"I COOTBETCTBYIOIIAsl OMLUS ¥  BBIIOJIHSAIOTCA
IIapamMM EOIE uHcTpykuuu (puc. 9.1-1, 8.4-2, 9.1-2).

M HaxwumTe EEO]

Puc. 9.1-1.

Janee Ha pguciuiee aHanmu3aTopa B TeUeHHE 3-5 CEK. BBICBETHTCS COOOIICHHE

«ABTOI'PAIYUPOBKA 3ABEPHIEHA» u ananuzatop nepenseT B pexxuM U3MEPEHUH.

HayuHo-npousBoactBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
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Puc. 9.1-2. AETOTPANYHMPOEE A

rmocne CcTabMITMEaIT
AHFOpI/ITMBI AKIIM-1-02 IMO3BOJIAIOT IIC EEEEHHII& Ha¥MrIiTe
IIPOBOJUTH ABTOIrpagyupOBKY B 000 lEB I:IIII; !

BBIOpAHHOW €IMHUIIE U3MEPEHHUS, a B JAIbHEHIIIEM 3 1 MEI
. JL

MEePEeXO/IUTh B APYrUe eIuHUIbI u3Mepenus. [Ipu
3TOM He TpeOyeTcs elle pa3 IpOBOJAUTH aBTOTPaayHuPOBKY.

AHanM3aToOp CaMOCTOATEIBHO OMPENEIUT HEOOXOAUMOCTh BHECEHHUS TeX WIW HHBIX
TEPMOKOMIICHCAIMII, BBIIOJHUT BCE HEOOXOAMMBIE TEpPECUeThl, CBSI3AHHBIE C H3MEHEHUEM Kak
U3MEPSEMOU BEIMYUHBI, TaK U €AMHUIIBI U3MEPEHUSI.

[leprogMYHOCTh MPOBEACHUS aBTOIPAAYHPOBKHU OMPEAEISAETCS TOYHOCTHIO, C KOTOPOl Bbl
XOTHUTE NMPOBOAUTHL U3MepeHus. IIpu 3Tom Bel Takke NOMKHBI YUYUTHIBATH, YTO YyBCTBUTEIBHOCTh
AC MOXeT HM3MEHSThCS BO BpeMeHHU. braromapss BeIOOpY ONTHMANBbHBIX YCJIOBUH pabOTHI H
BHYTpeHHUX mapameTpoB AC oHM 00ecrneunBalOT CTa0MIBLHOCTH MOKa3aHWHA TPU MOCTOSHHOM
0apoMeTPUYECKOM JAaBJICHUM U KOHILICHTPALMHM KHUCJIOpOoJa HEe Xyxke 2 % B TeueHHe 2-X HeNeb.
[TosTomy, eciiu Bac ynoBneTBopsieT MorpemHocTb usmepeHuid 4-5%, Bbl mMoxkere mpoBOAUTH
aBTOTPaAyupoBKY He pexe 1 paza B Mecau. Eciu u3mepenusi mpoBoasTcs B o0JacTu
MHUKpPOTPAMMOBBIX KOHIIEHTPAllMi KHUCIOPOJa, STOT HWHTEPBAT MOXKET OBITH YBEIWYCH 10 2

MCECAILICB.

9.2. 'pagyupoBKa aHAJIH3ATOPA MO NOBEPOYHON ra30Boii cMecH.

I'panyunposky no I1I'C nenecoobpa3Ho MpoOBOANUTH, KOTAa TpeOyeTcs 00eCIeYuTh BHICOKYIO
TOYHOCTh U3MEPEHUI CopepkaHus Kuciaopoaa B razax. [Ipu atom skenarensHo ucnonb3osats [1IC,
B KOTOPOH CO/IepKaHNE KUCIOpoaa OJIM3KO K HOMUHAJILHOMY 3HAUEHHIO B aHAITM3UPYEMOH cpefe.

Jns nposeneHust rpanyupoBku aHanuzaropa mno III'C mpeaBapuTenbHO YCTaHOBHTE
enuaAIy u3MmepeHus 00. %. Jamee B MmeHio **I'PAJIYUPOBKA** (puc. 8.2-4) BeiOupaercs
COOTBETCTBYIOIIAsl OMIMS U BBIMOIHIIOTCA HHCTpYKUuU (puc. 9.2-1...9.2-3).

C nomomrplo BEeHTW ISl TOHKOW perymupoBku (Ha Oamtone ¢ [II'C) ycranoBuTe pacxon

TI0 OEPASIIOEOM MEDE |y ool eveen 2-5 nysuipsio & cekynay. u

3aTeM COCIIHUTE BXOJIHYIO TPyOKY

¥OTaHOEMTE CeHCOOD E
CHMeCh, ERBpaHHVI0
IIIA PPaIyHPoOERHM
M HamurTe BEOI

W3MEPUTEIBHON KaMephbl C BBIXOJIOM PEAYKTOpa

u Haxxmute «BBO/D».

Puc. 9.2-1.
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II0 OEPASITOROM MEPE II0 OEPASITOBOM MEFPE
BErenrTe rmocme crabrIHEaITHM
KOHIeHTPAIIHE IIONAZSaHMM HaMMMHMTS
KHCIIOPOIa '‘BEOT
01550 o06% 15.3006%
Puc. 9.2-2. Puc. 9.2-3.

Ha nucnnee mnoseurcs Haamuch «I'PAJIIYMPOBKA 3ABEPHIEHA» wu ananuzatop

NEPENET B PEKUM U3MEPECHUM.

9.3. I'pagynpoBKa HyJIeBOil TOYKH AHAJIHU3ATOPA.
['pagyupoBKa HyJIEBOH TOYKM MPOBOJHMTCS B IMPOIECCE MPOM3BOACTBA W IPHU MOATOTOBKE
aHaTM3aTOPOB K TOBEpKe. B cuily ManocTu M BBICOKOW CTaOMIBHOCTH TOKOB yTEYKH CEHCOPOB
JaHHAs TpoIelypa B MPOIECCe SKCIUTyaTallii HE TPOBOAMTCS, MOITOMY OIIMS TPalyHpOBKH

HYJICBOM TOYKH BBIHECEHA B CITy’KeOHOE MEHIO TpaayupoBok (cMm. [Ipunoxenue 6).

10. HIOPAAOK PABOTHBI.

Bxmtounte aHanusarop. IIpousBeaure HacTpoMKy M I'paJlydUpOBKY aHAIM3aTOpa COIJIACHO
I.11. 8, 9 HacTOSAIIEro pyKoBOJACTBA. AHAJIN3aTOp TOTOB K paboTe.

Bam ananmsarop sBISETCS YHHBEPCAIBHBIM CPEICTBOM M3MEPEHHs, C TIOMOIIBI0 KOTOPOTO
Bbr Moxere pemiate pa3HOOOpa3Hble 3aJaud AaHAIUTHYECKOTO KOHTPOJS KHUCIOPOAAa B Pa3HbIX
obOmactsax. BpiOpanubplii Bamu BapuaHT HCIOJHEHHWE aHAJIM3aTOpa B HAWIy4YIIeH CTeNeHH
COOTBETCTBYET KOHKPETHOMY HA3HAYEHMIO U OOJIACTH €ro NMPUMEHEHUs, ONUCAHHBIM B ILI. 2, 3.
Jiis  pemieHuss JOpyrux OPUKIAAHBIX 3a7ad  Bbl  MokeTe JONONHUTENBHO MNpHOOpEecTH
COOTBETCTBYIOIIIME AMIIEPOMETPUUECKUE CEHCOpbl M HeoOXoauMble akceccyapbl. B caydae
npuoOperenust Bamu HoBoro ceHcopa Bam HeoOxoanmo OyneT BBECTH MAaCIOPTHBIE KOHCTAHTHI
BCTPOCHHOTO B CEHCOp AaTunka Temmneparypsl (cMm. [Ipunoxenue 3).

B Tex ciuywasx, korga BbIOpaHHBIM BamMu BapumaHT HCIIOJIHEHHSI aHAIW3aTopa,
KOHCTPYKTHMBHOE PEILIEHUE CEHCOpPa M BXOISAIIMX B KOMIUIEKT ITOCTABKM aKCECCyapoB MO3BOJSIOT
NPUMEHHUThH aHAJIM3aTOp JJIS PEelICHHs HOBOW MPUKIIAAHON 3a7auu, HEODXOJUMOCTb MPHUOOPETEHUS
HOBOI'O C€Hcopa oTnaznaer. B atom ciyyae Bam He0OX0AMMO paBUIIBHO HACTPOUTH aHAJIN3ATOP Ha

pellieHre HOBOM MPUKIIAHOM 3aa4u.

HayuHo-npousBoactBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
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B stom pa3aciic mpuBOAATCA CBEACHUA O IMOPAAKE pa6OTBI C aHaJIM3aTOpOM IIpHU PCUICHUU

KOHKPCTHBIX 3aJa4d aHaJIUTUYCCKOTO KOHTPOJIA KHCIOPOJdd, a TAKKC JAr0TCA PCKOMCHIAALUU I10

NPUKJIAIHBIM IpUMEHEeHUIM aHanu3aTopa AKIIM-1-02.

10.1. Onpenenenne pO,, cO; B 12a00paATOPHBIX YCJIOBHAX.

Jlia pemenus stoi 3anaun ucnonb3yroT AKIIM-1-02J1, cranpaptheie ckisgHku BITK—-150-
29/32-14/23 (IlpousBogutens - [IAO " Xummnabopnpubop ", r. Knun, M.O., mudp npu 3akaze 560)
U MarHUTHYIO Memanky. ['pagyupoBKy aHaiu3aTopa NpOBOAST B PEXKHME aBTOTPaJyUPOBKH (CM.
n.9). Jlna wmsmepennit pO, wmm cO; B MHKpoOOBEMax >KHUIKOCTEH W Ta30B HCIOIB3YIOT
U3MEpUTENbHYI0 KaMmepy A Mukpoananuza (MKMA).

10.1.1. IlocTaBbTe CKISHKY C aHAJIM3UpyeMoW NpoOOil Ha OIHY W3 IMOJOBHHOK YAaIIKU
[lerpu. OTKpoiiTE CKISHKY U OIyCTUTE B HEE AKTUBATOP MATHUTHON MEIIATIKH.

10.1.2. VYcranoBure ACpO,-01 B ckugaky bBIIK Tak, uToOb Ha MOBEPXHOCTH
YyBCTBUTENbHOH MeMOpaHbl He ObUIO My3bIpbKOB Bo3ayxa. CkisiHKy ¢ vamkoil Ilerpu u
aMIIEPOMETPUUYECKUM CEHCOPOM IOCTaBbTE Ha DJJIEKTPOMAarHUTHYIO Mewanky. Bxirouure

AJIEKTPOMATHUTHYO MEIIAJIKY .

BHUMAHMUE! IIpu ycranoske ACpO,-01 B ckusnky BIIK crapaiitech HE mOBpeAauTbH
memOpany AC pO,. [Ipu uCHONb30BaHUM MOIIHBIX 3JIEKTPOMArHUTHBIX MEIIATOK HEOOXOIUMO
YCTaHOBHUTh TAaKO€ YHCIO OOOPOTOB MAarHUTHOM MeEIIAIKU, KOTOpO€ HEe NPUBOIMIO OBl K
"3acachIBaHUIO" My3bIPHKOB BO3yXa.

10.1.3. Tlocnme nmocTuxkeHUs: yCTOMYHMBBIX Moka3zaHuii (mpumepHo uepe3 40 - 60 ¢ mocrne
ycTaHOBKH CKISHKH ¢ ACpO; Ha Memanky) MPOW3BOJUTE OTCYET IMOKAa3aHWW aHaIM3aTopa B
BBIOpaHHOW TMpeIBApUTENIbHO €AWHUIe Hu3MepeHHus. [Ipu HakaTuu KHOMKH «CTpETKa BHHU3)
pe3yNbTaT U3MEPEHHsI 3aIUIIETCS B DJIEKTPOHHBIN OJIOKHOT.

10.1.4. Ilocne npoBeaeHUs] U3MEPEHUN CHUMHTE CKIISIHKY C 3JIEKTPOMAarHUTHOM MEIaJIKH.
OcrtopoxHo noctanbTe ACpO,-01 U3 CKISAHKH M YCTAHOBUTE €r0 B '"TPagyHpPOBOYHYIO CKJISHKY"
(cknsaka BIIK, Ha gHO KoTOpolt Hamuto 10-20 M BOABI MOXKET HCIIOJIB30BATHCA IS
rpaayupoBku). C MOMOIIBI0 MarHUTa M3BJIEKUTE AKTUBATOP W3 CKIISIHKUA C MPOAHATU3UPOBAHHOMN
pOOOH.

10.1.5. i xaxaoi HOBOM mpoOsI BeITIONHsMTE oneparuu 1. 10.1.2 - 10.1.4.

10.1.6. ITocne BemonHeHMs Bcex aHann30B ycraHoBuTe ACpO,-01 B CKIIsAHKY.

10.2. Onpenesenne BIIK cranaapTHBIM MeTO0M ¢ pa30aBjieHHEM NIPH IIOMOIIY AHAJIN3aTOPA
AKIIM-1-02J1.
10.2.1. ITogrorosky mpo6 Ha BIIK BeimonusoT cornacuo meroauke [THAD 14.1:2:3.4.123-

97 "MeToayKa BBIOJHEHUS U3MEPEHUI OMOXUMHUYECKON MOTPEOHOCTH B KUCIOPOAE MOCIe N-IHEH
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nnkyOaruu (BIIK) B moBEepXHOCTHBIX MPECHBIX, NOA3EMHBIX (IPYHTOBBIX), TUTHEBBIX, CTOYHBIX U

OYMILEHHBIX CTOYHBIX BOJIAX" M APYTUX MOXOKUX PEKOMEHIAIUH.
10.2.2. VI3mepeHust KOHIIEHTpaIMK PacTBOPEHHOr0 Kuciaopoaa B ckisHkax BIIK no u mocne
WHKyOanuu npoBoaute coryiacHo 1.10.1 HacTosIero pykoBoACTBa.
10.2.3. Pacuet BIIKs (c pa3baBneHuem) BBIIOTHSIOT 1O (popmyIe:
X=[(A-B)-(a-b)|*N ()
rae: X — pacuerHoe 3Hauenue bIIKs , mr/m;
A, B — KOHIIEHTpalMsi paCTBOPEHHOT'O KUCJIOPOAa B pa30aBIeHHON aHAIM3UPYEMON TpoOe BOIbI
COOTBETCTBEHHO /10 U NOCJIe NHKYOaIuuy;
a, b— KOHLIEeHTpaIys PaCTBOPEHHOTO KUCIIOPOAa B pa30aBisonieil Bojie 10 U 1ociie HHKyOauu
COOTBETCTBEHHO;

N — BesnmmumHa paz0aBieHus (BO CKOJIBKO pa3 pa30aBiIeHO).

10.3. OnpenesieHne KHCJI0POAA B ra3ax.

Jlnisa pewenus 3toi 3agaun ucnois3yoT AKIIM-1-02T" u usmepurensuyto kamepy MKIII.

Jlnst obecniedeHUs] M3MEPEHUH KHUCIOPOAa B Pa3psHKCHHBIX Ta30BBIX CMECSAX (Hampumep, B
TOTIOYHBIX Ta3axX) aHAJIM3aTOP KOMIUIEKTYETCS YCTPOMCTBOM MOATOTOBKU ra3oBoi mpoOsr YIIITI-
01. C noMo1pI0 3TOro0 yCTPOHCTBA OCYIIECTBIISIETCS BCAChIBAHUE U OXJIAXK/IEHUE aHAIU3UPYEMOIo
ra3a c MocJeIyIOIUM OTIEICHUEM CKOHIACHCUPOBAHHOMN BJaru U HarHETaHUEM B U3MEPUTENBHYIO
kamepy ACpO,. Ilpunnunuanshas cxema YIII'TI-01 nokaszana Ha puc. 10.1.

Jlns u3MepeHui NPOLIEHTHOIO COJEP KAHUS KUCIOPOJA B JbIXATEIbHBIX TA30BBIX CMECHX,
HampuMmep, B ammaparax HCKyccTBeHHOM BeHTwisinuu jerkux (MBJI), Hapko3HO-abIXxaTenbHOU
anmnaparype, TMIOKCHKaTopax M Jp. MEIUIMHCKOW amnmapaType, HCIOJIb3YIOT H3MEPUTEIBbHYIO
kamepy MK/, KoTOpyr0 BKIFOYAIOT B JbIXaTEIbHBIN KOHTYP.

Ecom anammzaTop OyneT WCMONB30BAaThCA JII W3MEPEHHM CBEPXMAJbIX KOHIICHTpAIUN
KHUCJIOpOAa, HeoOXoAuMo oTrpagyupoBatb ero no «Homb pactBopy» (cm. m. 9) wim
CepTUPHUIMPOBAHHOMY MHEPTHOMY Ta3y (apros, a3oT mwinu CO; O CTENEeHbIO YUCTOTHI HE XYyKE YeM
99.999 06. %). I'panyupoBKy BTOpPOW TOYKHM MOKHO HPOBOAMTH MO aTMOCHEPHOMY BO3AYXY,
HACBIIIEHHOMY IapaMu, BOJbl B peXHME «ABTOrpaJyUpOBKa» MM C TOMOIIbI I[OBEPOYHOU

ra3oBoit CMCCH, COACPIKAHUEC KUCIIOPOAa B KOTOpOﬁ OIM3KO K BCPXHEMY OUAIIa30HY U3MCPCHUS.

Buumanmue! Ilpu npoBeneHny n3MepeHUil MPOLIEHTHOTO COAEpMaHMs KUCIOpOAa B rasax
MOMHHTE, YTO O0Ilee AaBlieHHE aHAIM3HPYEeMOro Tra3a B H3MEpPUTENBHON KaMmepe He OJKHO
3aMETHO OTJIMYAThCS OT 0APOMETPUUYECKOTO JaBJICHHs. B Takux ciydasx ¢ MOMOIIBIO PETyJsITopa
pacxoza ra3oB obecredybTe MUHUMAIBHO BO3MOXHBIN pacXo]l ra3a 4epe3 U3MEPUTEIbHYI0 KaMepy.
Crnenute 4TOOBI HA YyBCTBUTEIHHOM MTOBEpXHOCTH AC He OBLIO Kareab BOIBI.

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
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YIIITI-01
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Beixox ipo0s1

8. M3mepurenbHas kamepa

9. Bnarootaenurens
10. Kommnpeccop

CiuB KOHIEHCATa

11. IlepuctanbTU4ECKUN HACOC

12. 3MeeBUK
13. Breikirouaresin
14. ITagens

Puc. 10.1 Ilpunuunuanshas cxema YIIT'TI-01.

10.4. AHaIUTHYECKHd KOHTPOJb KOHUEHTPAUMM KHCJI0POAA B NMOTOKE KUIAKOCTEH,

HalpuMep B XUMHUKO-TEXHOJIOTHYECKUX Mpoueccax noaroroBku Boasl Ha TOL, 'POC, ADC.

I[JISI peIICHUA 9TOM 3aJadyul B HaI/IJ'Iy‘-IIJ_IeI\/'I CTCIICHU MOAXOAUT BApHUAHT MCIIOJIHCHUA

ananuzaropa AKIIM-1-02T. Axanuzatopsl JOJKHBI YCTaHABIMBATHCS 110 MECTY WM Ha mure. g
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9TOTI'0 H606XOI[I/IMO Ha JMHHHU BXOZJa aHaHHSpreMOfI HpO6BI YCTAaHOBUTL PETYJIATOP HAAaBJICHUSA

(Ipoccens) U XONOAMIBHUK. Perymsrop naBineHus AoJKeH oOecreuynuBaTh PEeryJIHMpOBaHUE pacxoja
aHaM3UpyeMol TpoObl Yepe3 m3MepurTenbHylo kamepy AC B auamasoHe ot 2 ngo 50 in/gac.
XONMOIUIBLHUK JIOJDKEH 00ECTIeYrBaTh OXJIAXKACHUE aHATM3UPYEeMOoi MpoOsl 10 Temmepatypsl 0 — 50
°C. C uesnplo0 yMEHBIIEHHS BPEMEHH TPAHCIIOPTHOrO 3amasibiBanus ¥ d(PQPeKToB “momcoca
BO3AyXa~ PEKOMEHIYeTCS aHaIM3aTOp YCTaHABIMBATh B HEMOCPEACTBEHHOH ONM30CTH OT
npo6ooT6opHOil Touku. s moaBOAa aHAIM3MpyeMoil mpoObl K u3MeputenbHOU kamepe AC
JIOTyCKaeTCsl MCHOJIb30BaTh TPYOKH M3 HepraBerolell cramu win rudkyro T1pyoky u3 [IBX ¢
BHYTPEHHUM JUAMETPOM HE MeHee 4 MM M TOJIIMHOW CTeHKHM He meHee | mm. He nmomyckaercs
UCIOJIb30BaHUE TPYOOK M3 CHIIMKOHOBOHM pe3uHbl. CiIMB aHATU3UpyeMOM MpoOblI JOJDKEH OBbITh
cBOOOIHBIM. [l 3TOrOo BHYTpEeHHUI nuamerp TpyOKu noibkeH ObITh He MeHee 4 MM. Ilepen
W3MEPHUTENBHON KaMepol pPEKOMEHIyeM YCTaHOBHTH (QWJIBTP TOHKOW OYHCTKH, KOTOPBIH BwI
MOJKET€ 3aKa3aTh JONOJHUTEIbHO.

[Ipu mnoaxmrouennn wu3MmeputenbHoi Kamepsl (MKIDK) k mnpobGooTOGopHON Touke
HCIIOJIB3YHUTE CTAHJAPTHBIE IEPEXOJHUKH, KOTOpble Bbl MoXeTe 3aka3arb IpU TOKYIIKE
aHanmM3aTopa WM 1o e-mail (¢ HOMEHKIATypoll CTaHZAPTHBIX MEPEeXOAHMKOB BBl Moxere
03HaKOMHThCS Ha Hamem caiite). [Ipu ycrtanoBke ACp0O,-03 mwm ACpO,-04 B M3MEpHUTEIbHYIO
KaMmepy yOeauTech B HAMYMK T€PMETU3HPYIOIIET0 PE3MHOBOTO Koibia (cM. puc. 3.9, 3.10). dus
oOecrieyeHnss HE3aBHCUMOCTH IMOKa3aHM OT CKOPOCTHM IIOTOKAa YCTaHOBHTE B TpyOke
npoO0oTOOpPHHUKA pacxol Boabl paBHBA 2-50 n/gac. TpyOKy, COEAMHEHHYIO C BBIXOJIHBIM

HITYLEPOM U3MEPUTENbHOM KaMephbl, OJI0KUTE B CIIMBHON JIOTOK.

10.5. AHanUTHYECKMA KOHTPOJIb KMCJIOPO/a B NPUPOJAHBIX M CTOYHBIX BOJAX.

Jisg pemeHUs 3TOM 3aJayd B HAWIy4dlled CTENEHU MOAXOAUT BapUAHT HCIOIHEHUS
ananmuzatopa AKIIM-1-02I1, B KOMIUIEKT KOTOPOro BXOAUT ceHcop norpyxHoro tuna ACpO,-05.
OTOT CEHCOp YCTAHABJIMBAETCS B TEPMETHUHBIA KOPIYC W3 HEPXKABEKOIIEH CTaad U HMEET
HAJIeKHYIO 33/1eTIKy Kabens B kopmyce (cMm. puc.3.3, 3.4). I'paxyupoBky anamuzatopa AKIIM-1-
02I1 MOXHO MPOBOJIUTH MO aTMOC(EPHOMY BO3AYXY, HACBHILIEHHOMY Mapamu Bojabl. [y 3TOro
ACpO,-05 He TpebOyercs AocTaBaTh M3 TEePMETUYHOW suedku. [[ms oOecmiedeHHs MaBJICHHS
HACBIIIEHHBIX BOJISHBIX MapOB MOCTAaBbTE €ro Ha (PUIBTPOBAIBHYIO Oymary, CMOYEHHYIO BOJAOH, U
3alyCcTUTE MpPOUEAypy <«ABTOrpaayupoBkay. llpu mnpoBeneHun wu3MepeHUN B HEMOABMXXKHBIX
KUIKoCTAX, ynepxuBante ACpO,-05 3a kabenb W coBepiiaiTe KoJjeOaTelbHBIC BHKCHHS

amrmuty o 10-15 cm gactoroit 10-30 konebaHuii B MUHYTY.
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I[J'Iﬂ obecneyeHus COXPAaHHOCTH CCHCOpaA IIPpU €ro IKCIUTyaTalluu B a3POTCHKAX UJIN APYTHUX

00BEKTaX ¢ MHTCHCUBHBIM IEPEMEIIMBAaHHEM PEKOMEH]IIyeM CEHCOp M ero Kabenb 3aKpernuTh Ha

mrradre. [{nst yano6ctBa MmonTaxa u skcruryarauud AKIIM-1-02I1 Ha o4uCcTHBIX coopyskeHusix Bl

1 MOJKETe npuodpectu CHEIUAIBHYIO

,

apMmatypy. [TpuHnunuansHast cxema
yctaHoBkM ACpO,-05 B  a’poTeHKe ¢
‘ IIOMOILBIO TaKOM apMmaTypbl IpHUBEICHA Ha

' puc. 10.2.

Puc. 10.2 Cxema ycranoBku ACpO,-05 B
1. Ananmzarop AKIIM-02

2. Cencop a’POTEHKE C MOMOIIIBIO CHUCTEMBI
3. CucreMa norpyxeHus

MIOTPYKEHHUS.

10.6. AHaTUTHYECKUI KOHTPOJIb KHCJI0PO/a B OMOTEXHOJOTMYECKHUX MpoIeccax.

Jiis pemieHust ATOM 3aqadyd B HAWIyYIIed CTETNCHH MMOAXOIUT BapHAaHT  HCIIOTHCHHS
anaimu3aropa AKIIM-1-02B, B KOMIUIEKT KOTOpPOTrO BXOAWT cTepuinzyembiii ceHcop ACpO,-06.
OTOT CEHCOp MOXKET YCTaHABIMBATHCA B KPBIIIKY (pepMeHTepa WK Yepe3 CTaHIapTHbIe (pIaHIbl B
OMOpeakTophl Kak OTEYECTBEHHOTO, TaKk U 3apyOexHoro mpou3BoAcTB. Ilepen crepunuzanueit
dbepmentepa ¢ ycranoBieHHbIM B HeM ACpO;,-06 HeoOX0IMMO 0TCOEAMHUTH Kabelb OT CeHcopa U
Ha €T0 pa3beM HAKPYTHUTh 3aMUTHYIO 3ariaymky. [Ipu 3ToM HEOOXOAMMO yOSTUTHCS B HATUMIHH H
LEJIOCTHOCTU TepMETH3UPYIOLIEH MPOKIaJKH B 3alIUTHOM 3arnyiike. [Ipu crepuinsanuu cencopa B
OHopeakTope Ha/leBaTh 3aLTUTHYIO 3arIylIKy HEe TpeOyeTcs.

[Ipu mpoBeeHUH aHATUTUYECKOTO KOHTPOJS KHCIOPOAa B KYyJNbTYPaTbHBIX KHIKOCTIX
TEMIIEPATypHBIC 3aBUCUMOCTH KOd((HUIIMEHTAa pPAaCTBOPUMOCTH KHUCJIOPOAa, KaK TIPaBHIIO,
Heu3BecTHBI. [103TOMy mpH MpOBENEHUM TaKMX M3MEPEHHM YacTo MOJb3YIOTCS OTHOCHUTEIHHOU
eAuHULIeH u3MepeHus - % Hac. B 3ToM ciydae aBTOrpaayMpOBKY aHalU3aTopa MPOBOIST IO
aTMoc(epHOMY BO3yXy HACBHIIIEHHOMY TapaMd BOJbI WM 10 MHUTATEIHHOU Cpejle HACBHIIEHHOU
KHCIIOPOIOM BO3ayXa. B Tex ciydasx, korja Ko3(QQHUIMEHT pacTBOPUMOCTH KHCIOpOaa B
aHAJM3UPYEMOM Cpelie M3BECTCH, HEOOXOIUMO MCIIOIB30BaTh CHEIPEXUM (cM. 1. 5.2, puc. 8.4-6,

8.4-7).

11. TEXHUYECKOE OBCJIY’)KUBAHUE AHAJIM3ATOPA.
[lepron4HOCTH BBINOJHEHHUS TEXHMUYECKOIO OOCIYXMBAHMs aHAIM3AaTOpa JOJDKHA OBITh HE
pexe 1 paza B 2 mecsana. [lepuoanyHOCTh NMpOBEAEHUS TPaIyHPOBKH aHAIM3aTOpa ONpeAesseTcs

TOYHOCTBIO, C KOTOPOM IpeaIoaraeTcs NpoBOUTh U3MEPEHUS, HO HE HE pexke 1 pa3a B 3 mecsua.

HayuHo-npousBoactBeHHasa compma «BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMNM-1-02



52
IIpu pabote aHanmu3aTOpa B MHUKPOIPAaMMOBOM JMala3oHE TpaJyMpOBKa aHAIW3aToOpa MOXKET

MIPOBOJUTHCS Yallle.

Ecniu Bam ananuzaTtop HyXIaercs B TEXHUYECKOM OOCIIy)KMBaHMM, PEMOHTE WIH
MIEPUOINUECKON TTOBEPKE, CBSHKUTECH ¢ CEPBUCHBIM 1eHTpoM ¢upmbl «Anbha BACCEHC» (ampec
yKa3aH Ha  CTp.2) Wik ¢ OmmKalmuM oQUuIHaIbHbIM AunepoM. KoHTakTHble TenedoHbI
OopUIHANTBHBIX JUIECPOB Pa3MEIICHBI HAa HAIIEM CaiTe.

Cepsuchslii neatp OO0 «Pupma «Anspa BACCEHC» BbInonHsET Bech KOMIUIEKC padoT 1o
TEXHUYECKOMY OOCITY)XMBAHHUIO AaHAJIM3aTOPOB W WX TMEPUOJMYECKON TOBEpKE B OpraHax
IlNoccranmapra P®. C ycnoBusiMu mpoBeeHHs 3TUX paboT Bbel MokeTe 03HAKOMHTHCS Ha HaIleM
camre.

11.1. U3mepuTensHOE yCTPOHCTBO aHAIM3AaTOpa KpaiHE PEKO HYKIAeTcsl B 00CITyKHUBAHUU
U peMoHTe Ojaromaps BBICOKOMY KadeCTBY IPOM3BOJICTBA AaHAJIHM3aTOPOB, HWCIOJIH30BAHUIO
HAJEKHBIX KOMIUIEKTYIOUINX, IPOYHOCTH, TEPMETUYHOCTH M BBHICOKOW CTETIEHU MbLIEBIIAr03aIlUThI
koprmyca ananm3atopa (IP-65). Kaxnpiii ananuzatop B KOMIUIEKTE C JATYUKOM IOJABEpraercs
UCTIBITAHUAM Ha HAJEKHOCTh, MPOXOAUT MPEANPONAKHYIO IOATOTOBKY M TECTUPOBAHHE
paboTOCTIOCOOHOCTH €r0 OCHOBHBIX OJIOKOB.

11.2. AMmiepomMeTprUeCcKUe CEHCOPBI OJIaroapsi OPUTHHAIBHBIM TEXHHUUYECKUM PEIICHUSM,
WCIONIb30BaHUIO OJAaropoAHBIX METAZIOB M  BBICOKOMY KAadyeCcTBY MPOU3BOJCTBA HMEIOT
HEOTpaHMYEHHBI CPOK CIyXkObl. B TO ke Bpems CEeHCOpbl HYXIAIOTCS B IPOBEICHUU
MEXPETJIAMEHTHOTO 00CITyKHUBaHUsI, BhIOIHsieMoro [loTtpeburenemM B mporecce 3kcruryaramun. K
9TUM paboTaM OTHOCSITCS 3aMeHa MEMOPaHHOTO KOJIMavKa U TeJIMEBOT0 PacTBOPA JIEKTPOIUTA (CM.
.a. 3, 4). [leppogu4HOCTh 3aMEHBI SJIEKTPOIUTa U MEMOPAHHOTO KOJTMAYKa 3aBHCUT OT YCIIOBHIA
SKCIUTyaTallui aHAJM3aTopa M JOJDKHA MPOBOJUTHCS HE pexke 1 pasa B rojl, a Takxke B CIETYIOIIUX
ciyJasix:

e Hapymena nenocTHOCTh MeMOpaHbl. BHENIHUM MpPHU3HAKOM JTOTO CIy)KaT BHIMMEIC
KalejgbKU JJIEKTPOJIMTA HAa TOPLOBOW IIOBEPXHOCTH CEHCOpA, a TakKe 3HA4YUTEIbHOE
YMEHbIIIEHNE YPOBHS 3JIEKTPOJIUTA B KOPIyCe CEHCOPa;

e MemOpaHa BBHITSHYJaCh W HE JOCTATOYHO CHJIBHO HATATHBAETCS TOPLOBOW YaCThIO
CTEKJISIHHON THib3bl (cM. puc. 4.2). [IpuzHakoM cnaboro HaTsHKEHUS MEMOpaHbI SBISETCS
3HAYUTEIbHOE CHUKEHUE ObICTPOJICHCTBUS M BBICOKOE 3HAUEHUE OCTATOUYHOTO TOKA CEHCopa
MpH HaXOKJeHUU ceHcopa B «Homb pactBopey;

o [loka3aHusi aHamu3aTopa MPU M3MEPEHUSX WU TPAaTyHPOBKE MO BO3AYXY HECTAOWIIBHBI U
UMEIOT OOJIBIION apeiid.

Ecnu B ceHcope BO3HUKIIA KaKasi-TO HEMOJIaJKa, IPEX/Ie BCEro MPOBEPHTE IETOCTHOCTh Kabes

M CTEKJISHHOM rmib3bl. Hamuuue TPCIIHWH U CKOJIOB Ha CTEKIAHHOM runs3e AC CBUIACTCIILCTBYCT O
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HecoOmoaenun [lotpeburenem mep mpenoctopoxHocTH (cM. 1. 6). HeakkypatHoe oOparieHue c

AC u HecoOmoieHHe Mep NPEAOCTOPOKHOCTH MOXET NMPUBECTH K ero ytpate. Ilpu BbisscHeHMH

IPUYUH OTKa30B MOTYT OKa3aTbCs MOJE3HBIMHU TeCThl paboTocriocodHocT AC. DTH TECThI MOXKHO

TaK)Ke MPOBOJIUTH IIPU 3aMEHE MEMOPAHHOTO KOJIMIAYKa M pacTBOpA dJIEKTPOJIUTA.

Tect Nel. [IpoBepka cOpOTUBICHUS H3OJSIUU MEXKTY KATOJIOM U aHOJOM.

1.

Tect

CHumuTe MeMOpaHHBIN Komayok (cM. puc. 3.7, 3.8) u mpoMoONTe MEeKTPOHbIN aHCcamMOiIb B
JUCTWITUPOBaHHON Boje. C moMompio (GUIBTPOBAIBHON Oymaru yJnanuTe Karuld BOJABI U
THIATEJIBHO MPOCYIINTE TOPLIOBYIO YaCTh CTEKIISIHHOM T'MIIb3BI.

B rimaBHOM MeHIO BOMIUTE B OMIMIO TMarHOCTHKA ceHcopa. (cM. 1. 8.3).

Ecnu tok cencopa (Icenc) nmeer 6mu3koe K HyJt0 3HaueHue (cM. puc. 8.3-1) u comoctaBum ¢
BEJIMYMHOHN ocTatouHoro toka (I ocT), To cOmpoTHBIECHHE W30JIALUN HAXOJUTCA B Mpeeiax
HOpMBI. Ecii TOK ceHcopa 3HAYUTENHHO OTIMYACTCS OT HyJISA, MONPOoOyHTe OoJiee TIATeTbHO
BBIMIOJHUTH M. 1 HacTosIero Tecra. Bricokoe 3HaUeHHE TOKa CEHCOpa CBUIECTEILCTBYET O
HApYIUICHUH COMPOTUBJICHHUS U30aAnud. K BO3MOXHBIM MPHYMHAM CJEAYyeT OTHECTH
HapyIlIeHHE LEJIOCTHOCTU KaOemns, TPEeIIUHBI MM CKOJbl B CTEKJISHHOW TWiIb3e, a TaKXKe
NOTIaJIaHNe BJIard WK Cysb(uTa HATpHsi B pa3beM ceHcopa. B mocnemHem ciydae ciemyeT
MPOMBITh Pa3beM TUCTHUIMPOBAHHOW BOJAOHM, a 3aTeM TIIATENbHO MPOCYIIUTh B TEUEHUE
HECKOJIbKUX CYTOK TIpU Temreparype Onuskoii k 40-60 °C.

Ne2. IIpoBepka gaTumka TeMIlepaTypbl M IPOBEpPKa peakluu ceHcopa Ha Barie npixaHue.

ODTOT TECT BEIIOJIHICTCS IOCIE BRIIOIHEHHS TecTa Nel.

1.

B oxne «Jlnarnoctuka ceHcopa» HaOII0aliTe 3a TOKOM MpOoTeKarmuM depe3 ceHcop (Icenc)
u mnokazaHusmMu Ttemmepatypsl (T). Bo3pmuTe ceHcop 3a IUIaCTMAcCoBYIO JeTallb U
BBIIOXHHUTE Ha CTECKIIIHHYIO T'MIIB3Y CEHCOpA, HANPABIIAsL CTPYIO aJIbBEOJIIPHOIO BO3AyXa Ha
TOPLIOBYIO 4acTh CTEKJISIHHOM rmib3bl. Ecian TemmepaTypa OKpy»KaroIlero Bo3ayxa HHxe 35
°C, 1o noxkaszanus Temnepatypsl (T) M TOKa ceHcopa JOKHBEI BO3pACTaTh. Y BEIUUEHUE TOKA
CeHCcopa OOBACHAETCS TEM, YTO HA MOBEPXHOCTH CTEKJISTHHOW TMIIb3bI KOHACHCUPYETCS Biara
N3 AJIbBCOJIAPHOI'O BO3AYyXa U SJICKTPUUCCKAs LCIb MCKAY KaATOAOM U aHOJOM 3aMbIKACTCH.

[To Mepe ucnapeHust BIaru co CTEKISTHHOW T'MJIb3bl MTOKA3aHUS TEMIIEPATyPhl U TOKA CEHCOpa
OyIyT yMEHbIIAThCS, CTPEMSCh K TMPEKHUM 3HauyeHUsIM. Takoe moOBeleHHE CeHcopa
CBUJIETENHLCTBYET 00 OTCYTCTBUM OOPBIBOB B Kabene U paszbeMe ceHcopa. Eciu Tok ceHcopa
HE M3MEHSAETCs, MOoNpoOyiTe MOrpy3UTh TOPIOBYIO YaCTh CTEKISHHOM THIb3bl B CTaKaH C
JUCTUJUIMPOBAHHOM Bonou. [Ipyu 3TOM aHOA CeHCcopa NOJKEH HaxOAWThes B Boje. Ecim 3ta
orepanusi He TNpUBENa K 0XHUIAEMOMY pe3yibTaTy, TO MO-BUIUMOMY, K KaOenro ceHcopa
MPUKJIAIBIBAIMCH HEJOMYCTUMO BBICOKHE MEXaHHUYECKHE yCHIIUA (CM. M.6), 4TO MPHUBENIO K

0oOpbIBY aHO/a WM KaToja. B aToM ciydae cBsxutech ¢ cepBUcHBIM LieHTpoM OO0 «Dupma
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Anbdpa BACCEHC». PeMOHT Takoro ceHcopa BO3MOXKEH TOJIBKO B ciydae oOpbIBa Kabens y

pa3zbema. Ilpu HenomycTMMO BBICOKMX MEXaHMYECKHX Harpys3kax Ha KaOelb MOXKET TakKKe
IPOM30UTH OOpPBIB MPOBOJOB Kabemnsl JaTyhka TemIeparypel. B 3Tom ciydae Ha amcIuiee
BBICBETUTCS HaANUCh «JlaTunk He MNOAKIOueH». B 3ToM ciydyae Takke CBSIKUTECh C
cepBucHbIM 1IeHTpoM OO0 «Pupma Anspa BACCEHC».

11.3. 3mepuTtenbHas kaMmepa.

[Ipu mpoBeneHMM aHANM30B B TOTOKE JKUAKOCTEH, COAEp)KaIIMX OOJIbIIOE KOJIHMYECTBO
B3BEIICHHBIX YAaCTUL, Ha BHYTPEHHEH IOBEPXHOCTU H3MEPUTEIBHONM KaMephbl MOSBISIOTCS
OTJIOKEHUS, YXYyJUIalolue ee Mpo3padyHocTh. B sTrom cimydae Bam cnemyer ee mpoducTuTh €
MOMOIIBI0 MapJeBOr0 TaMIIOHA, 3aKPEMJICHHOTO Ha JAepeBsAHHOHN manouke. s sddexTuBHOCTH
OYUCTKH MOXXHO HCIIOJIb30BaTh JIIOObIE MOIOIIME CPEJCTBA, HAlPUMEP CTUPAIBHBIA MOPOLIOK.
Hcnonb3oBath pacTBOpUTENU HE pekoMeHayercs. [Ipu mpoBeneHUM YUCTKH H3MEPHUTEIbHOU
KaMephl KeNaTesIbHO Tak)Ke IMPOMBITh 0OpaTHbIN KiamaH (cMm. puc.4.5, 4.6). Jlnsg ucKiIrodeHus

BO3MOXHOCTU 3aCOpPCHUA H3MepHTeJ’ILHOﬁ KaMCpPhbl I_ICJ'ICCOO6p8.3HO YCTaHOBUTH (I)I/IJ'ILTp TOHKOM

ouucTku (cMm. 1. 1, m. 4.3).

12. BO3MO’KHBIE HEITOJIAJAKHU U CIIOCOBbI UX YCTPAHEHMUSI.

BHeninue nposiBneHust BeposiTHBIE TPUYNHBI CriocoObl ycTpaHeHus

1. Ha nuctee |I. Cencop He moakitoueH K | 1.IloaxmouuTs ceHcop.

aHaJM3aTopa  3aropaercs aHaIM3aTopy. 2.CBSIKUTECH C CEPBUCHBIM LIEGHTPOM

coobmenue «Cencop He 2. OOpbIB Kabes. 10 BOMIPOCY PEMOHTA WJIM 3aMEHBI

TTOJKITIOUCH. ceHcopa.

2. ITokazanus He | 1. Boicox pactBop JlomuTh pacTBOp ANEKTPOJIUTA WIH

YyBCTBUTEIBHBI K H3Me- | AJIEKTPOJIUTA. 3aMEHUTh MEMOPaHHBIHN KOJIavy0K

HEHUIO KOHIeHTpauuu | 2. OOpbIB Kabes. Bemoaaute Tect Ne2 (cm. m.11).

KHCIIOPO/Ia. [Ipu oTpumarensHOM pe3yibTaTe
CBA3AaThCSI C CEPBHUCHBIM IIEHTPOM
GUpMBI TIO BOMPOCY PEMOHTA WIU
3aMEHEL.

3. B «Homs pactBope» | Hapymeno comnporusnenue | [IponsBectu  BHEIIHHUH ~ OCMOTp

CEHCOp uMeeT OOJIbIIOH
OCTaTOYHBIA TOK.

W30JISAIUU B CEHCOPE HIIU B
pa3beMe ceHcopa.

ceHcopa W BBIMOIHUTH Tect Nel.
[Ipn oTpumarensHOM pe3ynbTaTe
CBSI3aThCSI C CEPBHCHBIM ILIEHTPOM
¢GupMbl IO BOIIPOCY PEMOHTA WU

3aMEHBI.
4. Tloka3zanust cencopa | 1. Hapymena uenocTHOCTh | 3aMEHUTh MEMOpPAHHBIN KOIMA40K
HEeCTaOWJIbHBI BO BPEMEHHU | MEMOpPAHBI. Obecneunth TpeOOoBaHUs 1o

IIPU MIOCTOSIHHOM KOHIIEH-
TpaLMH KUCIOPOa.
beicTponelicTBrEe ceHcopa
CYIECTBEHHO  YMEHBIIN-
JOCB.

2. Mewm0OpaHa BBITSHYJACh
13-3a IPEBBILICHUS TEMIIE-
paTyphl WIHM pacxojia BOAbI.

TEeMIIepaType U pacxojly BOABI Yepes
U3MEPUTEIIBHYIO KaMepy.

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTIU3ATOP KUCNOPOOA AKIMM-1-02




IHacnopr

Ha
AHAJ/IM3ATOP KUCJIOPOJA

MPOMBINIJIEHHBIA MHOTI'O®YHKIIMOHAJIbHBIN
AKIIM-1-02

H’KIOK 4215-001.2-66109885-10 11C

@

MocxkBa 2022

55

HayuHo-npousBoactBeHHasa compma «BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMNM-1-02



56
1. HABHAYEHHUE U OBJIACTDb IPUMEHEHMUS.

Ananuzaropsl kuciopojga AKIIM-1-02 (B manpHeiilieM - aHanu3aTOpbl) MpeAHA3HAYEHBI IS
ONEpaTUBHBIX M3MEPEHUN KOHLEHTpanuu kuciopoaa (c0O;), mapuuagbHOro JaBICHHS KHCIOpPOJa
(pO-), 1 Temniepatypsl (T) B )KHAKUX U Ta3000pa3HBIX CpelIax.

AHanu3aTopel, Omaromapsi CBOE€M YHUBEPCAIBHOCTHM M IIUPOKOMY aCCOPTHMEHTY
HCIONB3YEMBIX amrepoMeTpuueckux ceHcopoB (AC), MOTyT NpPUMEHSATHCA Ui pEIHICHUS
Pa3HOOOPA3HBIX 3a7a4 AHATUTHYECKOTO KOHTPOJS KHUCIOPOJa MPAKTUYECKH BO BCEX OTPACIAX
XO035MCTBA: TEIUIOPHEPIEeTHKE, MHUIIEBOM, XUMUYECKOW M HEPTSHON MPOMBIIIJICHHOCTH, OXpaHe
OKpy’Karmie cpenpl, OmorexHonoruu u wmeaunuHe, [[I'COH, XXKX, pwiOHBIX XO03siiCTBax,
OUUCTHBIX COOPYKEHUSX U T.[I.

AHanu3aTopel MpEAHA3HAYEHBI I JKCIUTyaTalldd B TPOMBIIUICHHBIX U JA0OPATOPHBIX
YCIIOBHSAX IIPU TEMIIEPATYpe OKpy»karomei cpeasl or munyc 20 no mmmoc 60 °C u Temmeparype
anamsupyemoit cpeasl ot 0 g0 50 °C, OTHOCHTENBHOM BI@KHOCTH Bo3ayxa 100 % mnpwu
temmneparype 25 °C u armocheprom aasiernn ot 84.0 10 106.7 kI1a (ot 630 g0 800 Mm. pT. CT.).

AHanu3aTopbl OTHOCATCS K:

- BugaM kauMatudeckoro ucnoyiHenns Y3 u T1 mo I'OCT P50444-92;

- TpyIIe 2 B 4aCTH BOCIPUHUMAaEMbIX MexaHnueckux Harpy3ok mo 'OCT P50444-92;

- TI0 3JIEKTPOOE30MaCHOCTH aHAM3aTOPhI ynoBieTBopstoT TpeboBanusm 'OCT P50267.092
Y BBINIOJIHEHBI MO KJaccy 3auuThl 11, Tuna B. AHann3atopsl BHIIOJHEHBI B TEPMETUYHOM KOPITyCe
CTEMEeHU TbUIeBIaro3anuTel [P-65.

Ananmuzatopsl AKIIM-1-02 BBITIOTHSIOTCSA B HECKOJIBKUX BapUAHTaX UCIOJIHEHHUS, KOKI0€
13 KOTOPBIX OTJIMYAETCS aMIIEPOMETPUUECKHMM CEHCOPOM U MPUHAMJIEKHOCTSIMH, BXOASIIMMHU B
KOMIUIEKT €ro nmocraBku. KOHCTpYKLIMH aMIepoOMETpUYECKHX CEHCOPOB pa3padoTaHbl C y4eTOM
cnenn(UKu M3MEpEHHid B TOW WM WHOW obmactu. [loaTomy mpu BbIOOpe BapHaHTa WCIOTHEHUS
aHaJIM3aTopa JKeNaTeIbHO UCXOAUTh U3 Ha3HAUYEHHUs U 00JacTy MpUMEHeHUs aHanuzaTopa. O6nactu
MPUMEHEHUS aHaJIN3aTOPOB M O0O3HAYEHUS MX BapHUAHTOB WX HCIONHEHUSA TPH 3aKa3e U B

JOKYMEHTAIUH JPYTOTo U3JIeNus IpUuBEACHbI B Tabmume | .
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Taoauna 1.

Ha3znauyenue u od1actu

O0o3HaueHne Oo6o3nauenne AC n
NpUMeHEeHHs] AaHAJIM3aTopa
HCTIOJTHEHHSI AaHAJIN3aTopa aKceccyapoB AKTIM-1-02

AKIIM-1-02 J1 ACpO,-01 N3mepenns KOHILICHTPaIU u
TV 4215-001-66109885-10 | TY 4215-001-66109885-10 | 00X /Mieckoro noTpeb eI
kuciopoga (BIIK) B maGopatopHbIX
YCJIOBUAX. HpI/IMeHﬂeTCH B
Crorstnxcn BITK i IKOJIOTHYECKUX u XHUMHUYECKHX
nabopaTopusx pa3IMYHbIX
HU3MepHUTeJIbHAA KaMepa | IPOMBIIIICHHbBIX TPEIIPUSATHA,
HKMA LHI'C3H, KKX, OpraHMu3aLusaxX

["oCKOMITPHPOIbI, METUIIMHE | T.JI.
AKIIM-1-02 T’ ACpO,-03 W3mepenust kuciopoaa B razoodpas-

TY 4215-001-66109885-10

TY 4215-001-66109885-10

HN3mepurenbHast kamepa
HUKIT nan UKAT

IHoOynuTens pacxoaa

HBIX cpenax. Jlns pemreHus 3amad
sHEeprocOepeKeHus, ONTUMHU3AINH
MPOIIECCOB TOPEHUSI TOILIMBA, KOJIO-
TUYECKOI'O n MMPOU3BOACTBCHHOT'O
MOHHUTOPHHTa  COCTaBa  BO3IyXa
IMPOM3OHBI, ABIMOBBIX ra3os,
obecrieueHnsI MMOXapoB3pHIBOOE30IIAC-
HBIX YCJIOBI/Iﬁ MMPOU3BOACTBA.
H3MepeHne KOHIEHTPAIMH KHCI0POIa
B ABIXATCIBbHBIX TI'a3aX B KOMIIJICKTC
MEITEXHUKH.

AKIIM-1-02 T
TY 4215-001-66109885-10

ACpO,-04

TY 4215-001-66109885-10
HN3mepurenbHast kamepa
HUKIDK

¢ 00paTHBIM KJIANIAHOM

N3mepenns kucinopojia B BOJE, B TOM
YUCJI€ B MUKPOTPAaMMOBOM JTHAMa30HE
KOHILIEHTPaLUM. JLst KOHTPOJIA
MPOIECCOB  BOAOXUMIIOATOTOBKH B
terosHepretuke: TOL, 'POC, ADC,
TEIUIOCETH,  KOTeNbHbIX.  [lpume-
HSIOTCSI B XMMHUYECKOH, HE(TIHOU U
MMUIIECBOU MPOMBIIIUIEHHOCTH, B
arpoNpOMBIIUIEHHOM W BOEHHO-
MIPOMBIIIUIEHHOM KOMIUIEKCaX.

AKIIM-1-02 11
TY 4215-001-66109885-10

ACpOz-OS
TY 4215-001-66109885-10
JlaTYHK NOrpy’KHOTO
THUIIA, BHIIIOJIHEH B

repMeTHYHOM Kopmyce u3
Hep KaBeWIIeH CTaTH

W3mepeHust KOHIIEHTpauu KUCI0poaa
B INPUPOJIHBIX M CTOYHBIX BOAAX Ha
rnyOune. Jns ontumuszanmu padoTHI
ouncTHeIX  coopyxenuii, CBbOCB,
a’POTEHKOB " PBIOOBOTUECKUX
X034UCTB. [IpuMEHsIOTCA Ha CTAaHLIUAX
HKOJIOTMYECKOTO MOHUTOPHUHTA.

AKIIM-1-02 b
TY 4215-001-66109885-10

ACpO,-06
TY 4215-001-66109885-10

CrepuiinzyeMble  CEHCOPBI
npu Temneparype 143 °C u
naBieHuu 3 atu. BeimosHeH
B KOpIyce M3 Hep)KaBelo-
mer  cramu.  Tumopasmep
YTOUHSETCS IIPH 3aKase.

M3mepennst KOHLEHTpauuu KUCIOpoaa
B KYyJbTYpPalIbHBIX >KMAKOCTIX. Jlis

pemieHuss  3a7a4  aHAJUTUYCCKOTO
KOHTPOJISI KHCJIOpoaa B
OMOTEXHOJIOTHH, MUIIEBOM u
(dhapmareBTuueCcKou

HNPOMBIIIJICHHOCTH, a TaKke B 0c000
YUCTBIX XMMUYECKUX MPOU3BOJACTBAX,
rie Tpedyercs crepuiuzaius AC.
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2. TEXHUYECKHUE XAPAKTEPUCTUKHA

OcHOBHBIE TEXHHUYECKUE XapaKkTepucTHKH ananuzaropa AKIIM-1-02 npusenens! B Tab. 2.

Taoauua 2.
3HAUYEHUE
TEXHUYECKUE XAPAKTEPUCTUKU TEXHUYECKUX
XAPAKTEPUCTHK
Jnana3oH nmoka3zaHuii:
- KOHIICHTpaIlMy KUCI0pO/a, MKF/,Z[M3 0 -20000
- KOHIEHTpPALMHU KUCI0poa, Mr/I[M3 0—-100.00
- KOHILIEHTpALlMH PaCTBOPEHHOI'O KUCIOPO1a, ppm 0-100
- TIPOIIEHTA HACKIIICHHS )KUIKOCTEH KHCIOPOoa0M, %o Hac. 0-200.00
- IPOIIEHTHOTO COJIEPKAHHUS KHCJIOPO/ia B ra3ax, 00. % 0-100.00
- HapLUHUATIBHOTO JaBJIEHUS KUCIOPOJa, MM.PT.CT 0—-2000.0
klla 0-200.00
- TEMIIEPATyPbl aHATM3UPYEMOM KHIKOCTH, *C 0-50
[Ipenensl momyckaeMoro 3HAaY€HUs! MOTPEUIHOCTH aHalW3aTopa MpH
U3MEpPEHUH:
- KOHIIGHTPAIMH KUCIIOPO/Ia B KHUJIKOCTSX,
B quarmasoHax: 0 - 2000 Mxr/om’ + (1.0+0.025*A)
2 - 100 mr/am’ +0.025%A
0 — 100 ppm +(0.001 +0.015*A)
- IPOLIEHTHOT'O COJIEP>KaHMsI KMCIOPOa B ra3ax
B nuamnasonax: 0 - 20 06. % +(0.001 +0.01*A)
20 - 100 00. % +0.02*(A-10)
- IPOLIEHTA HACBIIIEHMS )KUIKOCTEH KUCI0pOI0M, %o Hac. + (0.1 +0.015*A)
- MapIUAIBHOTO JIaBIIEHUSI KUCIOPOaa
B nuanasonax: 0 - 20 kIla +(0.001 +0.01*A)
20 - 200 xIIa +0.02*(A-10)
0 —200 mm.prT.CT. +(0.2 +0.01*A)
200 — 2000 mm.pT.CT. +0.022*(A-100)
- remmepatyps, ’C +0.3
Bpemsi ycranoBnenuss 90 % mnokazaHuil mnpu ‘‘ckaukooOpazHoMm”
M3MEHEHNH KOHIIEHTpaluu Kuciopoaa npu 25 °C, cek, He Goiee %
Ha cBoiicTBa MeMOpaHbI
ABTOMaTHYECKas CUCTEMA CUH(A3HOM TEMIIEPATYPHON KOMIIEHCALMH | i 1a KOO PHULMEHT pac-
TBOPUMOCTH KHCIIOpPOJa
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Buel rpagynpoBoK:
Ilo nyseBoi Touke

ABTOrpagyrpoBKa (IUisi U3MEPEHUH B ra3ax U BOJE)

Hons-pactBop

ITo BO31yXy B mapax

[To moBepOYHBIM T'a30BBIM CMECSIM BOJIbI
ITo III'C

Koppekuus 6apoMeTpuyecKoro naBaeHus ecThb

Koppekuus Ha cosieHOCTh €CTh

TpeBokHas CUTHANIM3ALKA 110 BEPXHEMY M HIDKHEMY PEryJIupyeMbIM

npezesiaM CoAepKaHus KUCI0pOoaa

3BYKOB8.$I, CBCTOBAas.

Bpems ycranoBieHus pabodero pexuma

rocJie BKIIOYEHHsI, MUH, He Ooliee :
B03MOXHOCTh MPOTOKOIMPOBAHUS PE3YyIbTATOB H3MEPEHUN C HUX

COXpaHEHHEM B MaMSTH aHAJIM3aTOpa U OTOOpakeHWEM Ha TUCIUIEE B eCTh
TaOJIMYHOM BHIIE.

DJEKTPOHHBINH OJIOKHOT ecTh
BbIX01 Ha KOMIIBIOTED RS-232
Cpennsist HapaOOTKa Ha OTKa3, 4, HE MEHEe 5000

Cpok ciry>x0b aMIIEpOMETPUIECKOT0 CEHCopa

He orpannuen

Cpennmii cpok ciry>x0bl aHaTU3aTOPA, JIET, HE MEHEE 10
[Torpebisiemast MomHOCTH, B*A, He Oostee:  0e3 TOJICBETKH 0,07

C IIOJACBETKOH 0,7
HanpsixeHnue nutanus 3apsIHOTO yCTPOMCTBA 220 B, 50 I'g
Jlucmnen ¢ noacBeTKon I'paduueckuit
KnaBuarypa ¢ moaceTkomn Knonounas
["abGapuTHbIe pa3mepsl, MM, He Ooiee:
- U3MEPUTEIIBHOIO YCTPOMCTBA 220x116x100
- rpaU9IecKOTO TUCTIIES 80x50
- UBMEPUTEITHLHON KaMephl 100x90x30
- aMIIEPOMETPUYECKOTO CEHCOpa 16x80
- IuInHa Kabelst, M He MeHee 1
Macca ananuzaropa, Kr, He OoJiee 1,2

H[ZI/IMG‘IaHI/IeZ A - oxazanus aHaJIn3aTopa B BBI6paHHOI71 CAUHUIC U3MCPCHUS.
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3. COCTAB U3AEJIUA U KOMIIVIEKT IOCTABKH

B xoMmIeKT mocTaBKH BXOIAT U3ACIIHUA IICPCUNCIICHHBIC B Tabm. 3

Tabnuna 3.
HanmenoBanue O6o03HayeHNE TOKYMEHTA KomnnuectBo
1. VerpoiicTBo U3MEPUTEIIBHOE
AKIIML1.02 HKTIOK.2.001.003.002 1
2. CeHcop amMnepoMeTpuyeCcKuit HXIOK 4215-001- 1+
66109885-10
3. Kamepa n3mepurenbHas HXIOK 4.146.001-04 1*
4. 3apsiHOE yCTPONCTBO 1
5. Kabens unrepdetica RS-232 HXXHOK.4.001.001.011 1
IIpunauiesxxHocTu
1. ®nakoH C 3IEKTPOTUTOM HXXTIOK 6.870.062 1
2. IIpobGuuk c cynbdpuToM HaTpuUs 1
3. TIpo6nuk ¢ CoCl, 1
3anacHble 4acTH
1. Kopmnyc ACpO, B cbope HXXIOK 8.634.142 3
2. Konblo pe3unoBoe HXXTOK 8.623.160-01 1
OKcITyaTalluOHHAas IOKyMEHTALNs
4. Kowmiuiekt AKCIUTyaTallMOHHOM HXIOK 4215-001.2-
JOKyMEHTalMHU, TaciopT. 66109885-10 :

*) onpexaensieTcs BapuaHTOM IOCTaBKH

4. IOBEPKA AHAJIM3ATOPA.

4.1. IloBepka aHaIM3aTOPOB JOJDKHA MTPOM3BOAUTECS HE PeXe OJHOro pa3a B 12 mecsues, a

TAK¥XC MOCJIC PEMOHTA U JJIUTCIIBHOI'O XpaHCHUS.

4.2. YcnoBus IOBEPKHU U MOJTOTOBKA K HEH.

4.2.1. Tlpu mpoBeACHUH TIOBEPKH JTOKHBI COOJIFOIATHCS CIICTYIONINE YCIIOBUS:

- Temmeparypa okpy:arwiei cpeast 293 +5 °K, (20 + 5) °C;

- OTHOCHTEJbHAS BIAXHOCTH 65 + 15 % 1pu Temneparype Bosayxa 293 + 5 °K, (20 + 5) °C;

- armocdepnoe aasienue ( 99,9 + 6,6) klla, (750 + 50) mm.pT.cT.;
- HampsukeHue cetu 220 +22 B, 50 + 0,5 I'm.

42.2. Ilepen mnpoBemeHWeM TIOBEPKH  aHajgW3aTopa  HEOOXOIWMO  BBITIOJHHUTH

IIOATrOTOBUTCIBHBIC paGOTH. I[J'IH 9TOro IIOMECTUTEC IIOBCPACMOC HU3ICIUC U HGO6XOI[I/IMOG

obopymoBaHue Ha pabodyeM crolie, 00ecredrB ya00CTBO padOTHl M MCKIIOYUB TIOMAJaHIEe HA HETO

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
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MIPpAMBIX COJIHCUHBIX queﬁ. 3areM MNOATOTOBBTC aHAJIU3ATOP K pa60Te COIJIaCHO pasacity

“ITonroroBka K paboTe” HACTOSIIETO PYKOBOICTBA.

4.3. [IpoBeneHNE MOBEPKH.

4.3.1. TloBepka aHamu3aToOpa 3aKJIOYaeTCs BO BHEIIHEM OCMOTPE aHajau3aTopa,
OTIpEICICHUH CHCTEMaTH4ecKoi morpemHocT <«OKHIKOCTh-Ta3», TMPEIesioB A0MycKaeMou
a0COMIOTHOW TOTPEIIHOCTH H3MEPEHUN KOHIEHTpaluu (MapiuaabHOTO JABICHHS) KHCIOPOJa,
TEMIIEpaTypbl U BPEMEHU YCTAHOBIICHUS MOKA3aHUU.

4.3.2. ITpu mpoBeICHUHU BHEIITHETO OCMOTPA JTOJKHO OBITH TIPOBEPEHO:

- OTCYTCTBHE MEXaHMYECKUX IMOBPEXKICHUH, BIUAIONIMX Ha TOYHOCTD [TOKAa3aHUN aHAJIN3aToPa;
- YHCTOTa Pa3beMOB U THE3;
- COCTOSIHME COEIMHUTENBHBIX IPOBOOB;
- COCTOSIHME JJAKOKPACOYHBIX MOKPBITUN U YETKOCTh MAPKHUPOBKH.
AHanmM3aTopel, UMEIOITHE AePEKThI, KOTOPHIE 3aTPYAHSIOT PabOTy C aHAIM3AaTOPOM, OPaKYIOT U
HATPAaBISAIOT B PEMOHT.

4.3.3. OmnpeneneHre CUCTEMAaTUYECKONW MOTPEIIHOCTU «KUIKOCTh-Ta3z» (cM. m. 5.3.3 PD)
IPOBOJAST IOCJIE T'PaAyHWPOBKH aHAIU3aTopa MO JIBYM TOYKaM COIVIACHO M. 9 pyKOBOJCTBa MO
JKCIUTyaTauuu. MeToauka H3MEpeHHs CHCTeMaTHdecKo omuoku <« KuakocTb-ra3» onucaHa B
[Ipunoxenuu 2.

Pe3ynbTathl UCHIBITAHUI CUUTAIOT YAOBIETBOPUTEIBHBIMU, €CIU ONpPEIECICHHOE 3HAYEHUE
CUCTEMaTU4YEeCKOH OmUOKU «KHUIKOCTh — ra3z» COOTBETCTBYET TEXHHUUECKHM XapaKTEpUCTHKAM Ha
MoBepsieMbIil aHaM3aTOp (T1. 2. HACTOSIIIETO MAaCcTIopTa).

[Ipu m3mepenusax pO, u cO; B )KUIKOCTIX aHATH3ATOP aBTOMATUYECKU KOPPEKTUPYET ITY
MOTpEeIIHOCTh. biarogapst 3ToMy pa3HMIla MOKa3aHWM aHanu3aTopa npu uzMepeHusx pO, u cO; B
KUJKOCTU U Ta3e, HaXOJIIEMCsS C HEMl B COCTOSHUM AMHAMMYECKOIO PaBHOBECHUS, OKa3bIBAeTCS
CKOMIICHCHUPOBaHHOW. BBeneHHE aBTOMATHYECKOW KOPPEKUHMH CHUCTEMAaTHYECKOW MOTPEIIHOCTH
(OKUJIKOCTh-Ta3» TMO3BOJSIET HCHBITAHUS 10 OMPEACNCHUIO MPEEeNIOB J0MyCcKaeMoi abCcOoMIOTHON
MOTPEITHOCTH M3MEPEHHUs MNaplLHUAIbHOIO JaBJICHHMS W KOHILIEHTPALIUU PACTBOPEHHOTO B BOJE
KHCJIOpOJia MPOBOAUTH MO METOAMKAM ONMUCAaHHBIM B IL.I. 4.3.4.1 - 4.3.4.2, ucnonb3ys Opu 3TOM
[II'C. W3mepenHoe 3HaueHHEe  KOADPUIIMEHTA («KHAKOCTh-Ta3» BBOIAT B aHAIU3ATOp MJIS
Hocjeayoeil aBTOMaTH4eCKO KOppeKLun pe3ypTaToB u3mepenuii (Puc. 8.4-3 PD).

4.3.4. OmnpeneneHue TNPELIOB JOMYyCKAaeMOW aOCONMIOTHOW TOTPEIIHOCTA W3MEPEHHS
KOHIEHTpaluy (mapLuyaibHOro JaBJIEHUs]) KHUCIOpOAa MPOBOJAT MOCIIE TPayupOBKH aHAIN3aToOpa
Mo JBYM TOYKaM corjacHo 1. 9 PD wu BBemeHus HW3MEpPEHHOTO 3HAYeHHs KO3 dUIMEHTA

«KHUJKOCTh-Ta3y. MchbITanus MOTYT MHpPOBOAUTBCA KaK II0 A4TTCCTOBAHHBIM IIOBCPOYHBIM
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kucnopoaocoepxkamum razoBeiM cMecsM (I11'C), mocraBisiembiM B 6amnonax (m.4.3.4.1), Tak u B

CKJISTHKax € “HOJIb PaCTBOPOM™ M BO3/1yXOM, HAaCBILLIEHHBIM apaMu BoablI (11.4.3.4.2).

4.3.4.1. Metoauka UCHBITAaHUI IO OIMPEACIICHUIO TMPEICIIOB JOMYyCKaeMOW aOCOIIOTHON
MOTPEUIHOCTH U3MEPEHNUSI KOHLIEHTPALUK (IapIUaIbHOTO AABJIEHHS) KUCIOPOAa C UCIIOJIb30BaHUEM
II'C B 6amnoHax.

Jlnst mpoBeIeHHsI HCIIBITAHUN COOMPAIOT YCTAHOBKY MOKa3aHHYIO Ha puc. 4.1.

3] 3

\ \ i J

Y
)

| |
5]
7 8 \KQ;
Puc. 4.1. Cxema ycTaHOBKHU UCIIBITAaHUH aHanu3aropa kuciaopona AKIIM-1-02.

1 - AMmepoMeTpuuecKkuil ceHcop; 2 — u3MepHuTeNbHas kamepa; 3 — BbixoaHas Tpyoka UK; 4 -

YBIQXHUTENb, 5 — ruapo3arsop; 7,8,9 - 6amons ¢ [1I'C; 10 — usmepurenshbrit 6ok AKIIM-1-02.

AMIEpOMETPUYECKUN CEHCOp | YyCTaHaBIMBAIOT B HM3MEPUTEIIbHYIO KaMeEpy, BBIXOIHYIO
TpyOKy KoTopoi moacoenunsitoT k Oamtonam [II'C. Bxomnoit mtymnep MWK coemmssitor ¢
ruapo3aTBopoMm 4. [ToBepKy MpoBOJAT CIEAYIOMUM 00pa3oMm:

e [loouepenHO MOCOEIUHSIOT BBIXOJHYIO TPYOKY (6) M3MEpPUTENBHOM KaMepsl 2 K OaljioHaM

(7, 8,9) c arTrecToBaHHBIMU IIOBEPOUYHBIMHM T'a30BBIMU CMECSAMHU KHUCIOPOJA C a30TOM:

"T'a3z Nel" - 0% kucnopona,

"T'az Ne2" - 15 + 5 % xucnopona B azore,

"T'a3 Ne3" - 90 £+5 % kucnopoaa B a3ore

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
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C moMoIipIo peayKTopa Ha 0JHOM 13 0autoHoB ycTaHaBiauBarT pacxon [1I'C paBaeiit 2 —10

y3bIPHKOB B CEKYyHy (HaOmrofeHue BeayT no rujaposarsopy). III'C npomyckatoT B TeueHue
15 MunyT.

[Tocne pocTwKeHHMs YCTOMYMBBIX MOKAa3aHUHW TMPOU3BOAAT OTCYET KOHLEHTpalUU
(mapuuanbHOTO JaBJIEHHs) KUCIOpOJa B BRIOpaHHON onepaTopoM equHuLEe u3MepeHus (00.
%, xlla, MM.pT.CT., MI/IT), @ TAK)KE TEMIIEPATYPHI.

Jna kaxxpoit I1II'C npousBoast 3 + 5 uaMepeHuil.

PaccunThiBalOT KOHILIEHTpPALMIO W/MIM MapuuanbHoe namineHue kuciopomga B I[II'C, mo

dopmynam:
Xj=(B-pH;0)/B*Yj (1)
(p02) j= (B - pH;0)*Yj/100 2
CGj = (CO)mausn*(pOJ/N(760-pH;0)/0.2093 3)

B — 6apomeTpuueckoe JaBlIeHUE;
Y j - npouenTHoe coaepkanue kucnopoza B [1I'C;
Xj, (p0O2) j n Cj — pacueTHble 3Ha4YEHUS MPOLIEHTHOTO cofiepkanus (00. %),
napuuansHOro naBieHus (MM. pT. cT. wiu k[la) ¥ KOHIEHTpaluu pacTBOPEHHOTO
Kucnopoaa (MKr/i, mr/i), coorBerctBytomue j-oit [11'C;
J —nowmep I1I'C;
pH,O0 = (1,014%1 g *exp(-5233/(t+273))-0,2401)*(B/760,0) naBieHuEe HACHIIICHHBIX
BOJISIHBIX MAPOB MIPHU TEMIIEPAType U3MEPEHUs;
(CO2)masn - TAOMMYHOE 3HAYCHHE KOHIEHTPALMU PACTBOPEHHOTO B BOJE KHCIOPOJa, MPHU
TeMIlepaType nu3mepenus (t) .
t — remmneparypa usmepenus, °C

Brraucasior 3Ha4eHHS TPEIeoB I0MyCKaeMOW aOCOMIOTHOW MOTPENTHOCTH u3MepeHui (4)

bopmynam
Aij(06. %) =| Aij — Xj | 4)
Aij(p0O2) =| Aij — (p0O2)j | (5)
Aj(CO2) =/ Aij - (f | (6)

rae: Aij — moka3aHusl aHAIM3aTOpa B BEIOPAHHOW OMEPaTOPOM €AUHUIIEC U3MEPEHUs IS j-i
III'C u i-ro n3mepeHnus;

Hs xaxxaoi [1I'C BbIUMCIAIOT 3HAUEHHS] OCHOBHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN

( A J ) kak cpennee apupMeTHUECKOE a0COMIOTHBIX MOIPENIHOCTEN 110 COBOKYIIHOCTH U3MEPEHHI

N (06. %) =ZAij(o6.%)/n ™
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N oy =ZAU'(P02)/'1 (8)

N (coy- Z Aij(cO,)/n ©)

rje: n — KonudecTBO uamepenuit st J-out [II'C, n =3 + 5;

Pe3ynpTarel NOBEpKM  aHaIM3aTOpa CUUTAIOT YJOBJIETBOPHUTEIBHBIMHU, €CIU IPEACIIBI
JIOITyCKaeMO aOCOMIOTHOM MOTpelHOCTH U3MEPEHUH MPOLIEHTHOTO COJepKaHMs, MapLualbHOTO
JABJIEHUS W KOHLEHTPALlUM PacTBOPEHHOro kuciopoaa ans kaxnoil m3 III'C Haxomutcs B
COOTBETCTBUM C TEXHUUECKUMHU XapaKTEPUCTHUKAMH Ha MTOBEPsieMbI aHanu3arop (1. 2.).

4.3.4.2. MeTtonuKa WCIBITAaHUN IO OMNPEICICHHUIO TMPEIEIOB JOMyCKaeMO a0COIIOTHOM
MOTPEUIHOCTH M3MEPEHMs KOHIEHTpauuu (MapluaIbHOro AABICHMS) KHUCIOPOAA B CKISHKAX C

“HOJIb pacTBOPOM” M BO3/lyXOM, HACBIIIIEHHBIM I1apaMH BOJIBI.

IIpumeuanue. I[loBepka aHaIM3aTOpPOB 1O JAHHOW METOAUKE IMIO3BOJISIET OTKAa3aTbCid OT
npuobperenus [1I'C B 6ammonax.

B MeH10 «YcTaHOBKI» BBIOEPUTE U3MEPSEMYIO BETHUUHY.

Jna ucnelTaHuil B “Hosb-pacTBOpe” mpurorasiauaroT 0.2 o 5% BOAHOTO pacTBopa
cynmeura Hatpust (Na,SO3; 'OCT 195-77) ¢ noGaiernem 20 MT pacTBOPHMOM COJIM KOOAbTa,
cepebpa wim wmeam (Hampumep, kobambra xjopucrtoro — CoCL*6H,O, T'OCT 4525-77).
UysctBuTenpHyto 4actb AC morpyxaroT B "Houb pactBop'. Hammume my3bIpbKOB BO31yXa B
OKPECTHOCTH UyBCTBUTEJIBHOM 4YacTH aMIIEpOMETPUYECKOrO ceHcopa He jomyckaercsa. Ilocne
JOCTUKEHHS YCTOMYUBBIX NTOKa3aHUM MPOU3BOJAST UX OTCUET.

Jis  ucmplTaHUA B BO3AyXE TIIATEIBHO MPOMBIBAIOT YYBCTBUTEIBHYIO YacTh
aMIIEPOMETPUUYECKOTO CEHCOpa BOJOH U C MOMOIIbI0 (pUIBTpOBaIbHONW Oymaru yaansiioT Karuid
BOJbI C YYBCTBUTENbHOM moBepxHOCTH AcpO;. 3atem AC morpyxaroT B “TpagyHpOBOYHYIO
CKJIIHKY ’, Ha THO KOTOPOM mpenBapuTenbHo HanmBatoT oT 2 10 10 mut Boael. Tlocne goctukeHus
YCTOMYUBBIX MTOKA3aHHUI IPOU3BOJAT OTCUET.

[Ipu ucneiTaHuAX B “HOJIb pacTBOpe” M B BO3AyXE MNPOU3BOIAT MO 3 + 5 U3MEPEHUI,
TIIATEJbHO MPOMBIBAsI HYYBCTBUTEJIBHYIO YaCTh CEHCOPA B IPOTOYHOM BOJIE MOCHe "HOJIb pacTBopa'.

e PaccuuThIBalOT KOHLEHTPALIMIO W/UIU MapIUAIbHOE IaBlIeHUE KUCIOpOoa 1Mo ¢popMyiam:

Xj = (B - pH,0)/B*Y j (10)
(p02)j= (B - pH>0)*Yj/100 (11)
Gj = (CO)muin*(pO2)/(760-pH;0)/0.2093 (12)

rae: B — OapoMerpuueckoe 1aBieHUE;
Y j - mpouentHoe conepxkanue kucinopona pasHoe 20,93% B Bozmyxe m 0% B “HOJb

pactBope’’;
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Xj, (pO3) j n Cj — pacueTHble 3HaUEHUsI POLIEHTHOTO cofiepxkanus (00. %), mapruaIbHOro

naBiieHust (MM. pT. CT. Wi K[1a) ¥ KOHLIEHTpAIMK PACTBOPEHHOI'0 KUCIOpoaa (MKI/J, MI/1);
J — 1,2 - 06o3HaUeHNE BO3yXa U PacTBOpa CyJIb(UTa HATPHUS;
pH,O0 = (1,014%1 g *exp(-5233/(t+273))-0,2401)*(B/760,0) naBieHWEe HACHIIICHHBIX
BOJISIHBIX NTapOB IPU TEMIIEPAaType U3MEPEHHUS;
(CO2)ma6n - TAOTUYHOE 3HAYCHUE KOHIEHTPAIMM PACTBOPEHHOTO B BOJE KUCIIOPOJA, MPH
TEMIEpAType u3MepeHus (t ).
t — temneparypa usmepenust, °C

. Brruucnsior 3HaueHHs MPEIEeoB I0MyCKaeMOW aOCOMIOTHOW MOTPEUTHOCTH u3MepeHuit (4)

o ¢popMynam

Kij(06. %) = | Aij - Xj | (13)
Kij(pO2) =| Aij — (pO) (14)
AH(COy) =/ Aij - G | (15)

rae: Aij — moka3aHusl aHaM3aTopa B BEIOPAHHOM ONIEPaTOPOM €AMHUIE U3MEPEHUS IS i-TO
HM3MEpEeHUS;

JUia Bozgyxa W “HONBb  pacTBOpa” BBIYMCIAIOT 3HAUEHUS NPEJENIOB JOIyCKaeMOM

a0COJIIOTHOW TOTPEIIHOCTH U3MEpeHui ( A J ) xak cpenHee aprupMETHYECKOE aOCOIIOTHBIX

HOl"pCI.HHOCTGIZ MO0 COBOKYITHOCTHU H3MepeHHI>i

&. (06. %) =ZAZJ(O6%)/” (16)
N (p02) =ZAU(P02)/W (17)
N (COy) =ZAU°(C02)/” (18)

I7ie: B — KOJIMYECTBO U3MEpEHui, n = 3 + 5;

Pe3ynbpTarel moOBepKHM ~— aHaIM3aTOpa CUUTAIOT YJOBJIETBOPUTEIBHBIMU, €CIH MPEIEIIbI
JIOTTyCKaeMO# aOCOJIIOTHOW TMOTPEUTHOCTH M3MEPEHUN MPOIEHTHOTO COJAEpKaHUs, MapIuaIbHOTO
JIABJICHUS Y KOHLUEHTPAMU PAaCTBOPEHHOTO KUCIOPOJA JUIsl BO3LyXa U “HOJIb pacTBOpa’ HAXOASTCS
B COOTBETCTBMM C TEXHMUECKUMHU XapaKTEepPUCTUKAMW Ha TOBEpsieMbl aHanmuzatop (m. 2.
HACTOSIIETO MacropTa)

4.3.5. Onpenenenre BpEMEHN YCTaHOBJIEHUS TOKA3aHUM.

[IpoBepKy BpeMeHHM yCTaHOBJICHHS MMOKAa3aHUN PEKOMEHAYETCS COBMELIATh C UCIIBITAHUSIMU
[0 ONPEACICHUIO MPEAEIIOB JOMyCKaeMOi aOCOMOTHON MOTPEUTHOCTH M3MEPEHHH KOHIEHTpAIUu

KHCJIOpO/Ia.
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4.3.5.1. Ilpu mnpoBeneHun wucneiTaHul 1Mo meroguke 1. 4.3.4.1 mTpoBepKy BpeMEHU

YCTAHOBJICHHS MTOKa3aHUI MPOBOJAT CIIEIYIOIUM 00pa3oM.

e Brxonnyo tpyoky UK orcoenunsior ot 6amionos ¢ I1II'C u npoxysator UK armochepHbiM
BO3/YXOM C ITOMOIIBIO TOOYIUTENS pacxoa (Tpylla WM MUKPOKOMITPECCOPY).

e C moMoIIbI0 peryKTopa Ha OJHOM M3 OasIoHOB ycTaHaBiuBaroT pacxon III'C pasubril 5 -10
My3bIpbKOB B MUHYTY. [locne crabunuszanuu nokazanuit ACpO; B Bo3ayXxe, BEIXOJIHYIO TPYOKy
UK noxncoenunsitor x 6amony ¢ I[II'C u ¢pukcupyior Bpems noctmxenus 10% mokazaHuii ot
pacyeTHOW KOHIEHTpauuu Xj, BeraucieHHou no gpopmyne (1).

PesynbraThl  MoBepKH aHamu3aToOpa CUMTAIOT YJIOBJIETBOPUTEIBHBIMH, €CIH  BpeMs
YCTAaHOBJIEHUsSI TOKa3aHUN COOTBETCTBYET TEXHUUYECKUM XapaKTEPUCTUKaM Ha IIOBEPSEMBIN
aHanam3atop (CM. II. 2).

43.5.2. Ilpu mnpoBeneHWH HCOBITAHUA 1O MeToauke 1. 4.3.4.2 mNpoOBEpKYy BpPEMEHHU
YCTaHOBJICHHS [TOKa3aHUH MPOBOJAT CIEIYIOIUM 00pa3oM.

e VcranaBmuBatoT ACpO, B “rpaayupoBOYHy0” CKISHKY. JloKMAArOTCs yCTaHOBIEHUS
CTaOWJIBHBIX MTOKA3aHUI U IPOU3BOJAT UX OTCUET.

e [Ilepenocar ACpO, B "Homb-pacTBOp", U (UKCUPYIOT BpeMs, MpOLIEALIee IO TOCTHXKEHUS
nokazanuit ypoBHs 0,85 Mr/am.

e [loBepky aHanmu3aropa CYMTAIOT IOJIOKHUTEIBHOM, €CIM BPEMs YCTAHOBJICHUS IOKa3aHUU
COOTBETCTBYET TEXHUYECKUM XapaKTEPUCTUKAM Ha OBEPAEMBII aHaIu3aTop (CM. II. 2).

4.3.6. OrmpeneneHue MNpeaeiaoB TOMyCKaeMOW aOCOMIOTHON MOTPEIIHOCTH H3MEpEeHU
temreparypbl Ha otMetkax 0, 25, 50 °C mkansl mpoBepsieMoro mpuodopa IyTeM CpaBHEHUS €ro
MOKa3aHUM ¢ TOKazaHUsIMU 3TamoHHOro tepmometrpa (TJI-4 wumu Ttepmomerp Oojiee BBICOKOTO
KJIacca TOYHOCTH).

4.3.6.1. B cOOTBEeTCTBUU CO CXEMOW MOKa3aHHOW Ha puc. 4.2., cOOMpPAIOT YCTaHOBKY H
IIPOBOJAT CIEAYIOLIUE ONEPALNHU:

e qorpyxaroT uyBcTBUTENbHYI0 4yacTh ACpO, u tepmomerp Ha raybomny 20-30 MM B
TEPMOCTATHUPYEMBIM CTakaH C HWHTEHCHUBHO II€PEMEIIMBAEMON BOJOH, HMEIOLIEH
TEeMIIepaTypy MOBEPIEMON OTMETKH ILKAJIbI;

e [I0CJ€ BBIIEPKKU B BOJEC B TEUCHHE HE MEHEE 5 MUHYT CHUMAIOT MOKAa3aHUs TEMIIEPATYPHI

TEPMOMETpPA aHAIIN3aTOPa U ATAJOHHOTO TEPMOMETPA.

Ipumeuyanue. KonmmyecTBO OTMETOK MIKAJIBI MOXET OBITh YBEIMYCHO WM YMEHBIICHO
UCXO/sS W3 PEaJbHOr0 JUama3oHa HW3MEPEeHUH TeMIepaTrypbl MOBepsieMoro mpubopa, HO C
00s3aTeNIbHBIM ~ BKIIIOYCHHEM HA4YaJlbHOTO W KOHEYHOTO 3HAUEHWH [uamna3oHa W3MEpeHHH
MOBEPSIEMOT0 TIPUOOPA.
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4.3.6.2. Ilpenen AL JIOITycKaeMoil aOCOIOTHOM TOTPEIIHOCTH M3MEPEHUs] TeMIIepaTyphbl

MpUOOPOM PaCCUUTHIBAIOT MO (hOopMyJIe
0 1
Ap=T"-T 9)
re: 7! “sHauerme TEMIIepaTyphl CPeibl, U3MEPEHHOE IPUOOPOM;

T° 3nauenue TEMIIEpaTypPbl CPEIbl, K3MEPEHHOE 3TAJIOHHBIM TEPMOMETPOM.

Puc. 4.2. Cxema ycTaHOBKHM UcCIIBITaHUH a”Hanu3aropa kuciaopona AKIIM-1-02.
1 — TepmocTaT )KMIKOCTHON; 2 — 3TaJOHHBIM TEPMOMETP; 3 — MarHUTHas Mellalka; 4 — ammnepo-
METPUYECKUN CEHCOP; 5 — BoJIa; 6 — TEPMOCTATUPYEMBIN CTaKaH; 7 — U3MEPUTEIBHOE YCTPONUCTBO

AKIIM-1-02.

4.3.6.3. Ecnu 3HaueHue A > PACCUMTAHHOE VISl KAKOTO BBIOPAHHOT'O 3HAYEHMSI OTMETKU

HIKajJbl TEMIEpPaTyp, HE MPEBBIIIAET 3HAYEHHUSA, YKAa3aHHOTO B II. 2, pe3yJbTaThl HCHBITAHUN

CUHTAIOTCS yAOBICTBOPUTEILHBIMU, & TPUOOP MIPU3HAIOT

MPUTOIHBIM K JAJIbHEHUIIIEMY TTPOBEACHHUIO UCTIBITAHUM. B poTHBHOM ciydae mpubop OpakyroT.
43.77. Tlo pe3ynpTaTaM TIOBEPKH BBIAETCS CBUAETEILCTBO O TEPBUYHOW WM

nepnozu/lqecxoﬁ IMOBECPKE.

HNPUMEYAHUE. IloBepky aHanmM3aTOpOB B COOTBETCTBUM C JAHHOM METOAMKOM MOTYT
ocymectBiATy [T BHUUOTPU (TOCCTALAPT P®) u perunonamsusie LICM. Ilpennpusitue-
usroroButesb OO0 «Pupma «Anspa BACCEHC) ocymiecTBisieT JaTbHEHIITYIO MTOAIEPKKY CBOMX
[Toxymnateneii, npenarast yciayr o CEpBUCHOMY OOCITYXKMBAHUIO aHAIU3aTOPOB, UX MOATOTOBKE K
IPOBEJCHUIO MEPUOANYECKON MOBEPKU U IPEJICTaBICHUIO aHAJIM3aTOPOB B Opranbl I'occrangapra
JUIsl IPOBENIEHUS] IEPUOANYECKOMN TIOBEPKH.
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5. MIPABHUJIA XPAHEHUSA

5.1. AHanuzaTtop B YNAKOBKE NPEANPUATHUA-U3TOTOBUTENS JOJDKEH XPAaHUTBCA B 3aKPBITOM
noMmenieHuy npu temmeparype or 5 1o 50 °C u oTHOcUTENLHOM BaaxkHocTH He Oonee 80 % mpu
temneparype 25 °C (ycinosus xpanenus 1 mo TOCT 15150).

5.2. [lpu yIUTETFHOM XpaHEHUU aMIIEPOMETPUIECKHX CEHCOPOB y oTpeduTes (0ojee 6 Mecsien)

HEOO0XOUMO CIIUThH PACTBOP 3JIEKTPOIIHUTA.

6. TAPAHTUU U3I'OTOBUTEJISA (ITOCTABIIIUKA)
6.1. 'apaHTUIHBIA CPOK AKCILTyaTaIlMU aHaiIu3aTopa mpu coOmoaeHuu IloTpedurtenem ycioBuid
9KCIUTyaTalluy, YCTAaHOBIEHHBIX HACTOSIIMM MAaCIOPTOM, COCTaBIseT 24 Mecsiia co THS MPOJakKU.
6.2. I'apaHTUiiHBIi CPOK XpaHEHHs Oe3 MEepPEeKOHCEPBALlUH MPH COOITIONEHUH MPABUI XpaHEHUS - 3
roja.
6.3. B TedeHuwe rapaHTUMHOTO CpPOKAa TPH COOJIONEHWU TMOTPEOHWTENIeM MPaBWII SKCIUTyaTalluH
MPEANpPUSITHE - M3TOTOBHUTENh 0E3BO3ME3THO PEMOHTHPYET WM 3aMEHsIeT aHaIU3aTop WM €ro

4acTH M0 NPEABABIECHUIO rapanTuiiHoro tanoHa (Ilpunoxenue 1).

7. CBEAEHUSA O PEKVIAMALUAX
B cinyuae oTkasza aHanm3aTopa WM OOHapy>KEHHsS HEHCIIPABHOCTH B €r0 padOTe B MEPUOJT
JeCTBUSL 00S3aTENIBCTB, a TAaKXKe OOHAPYKEHUS HEKOMILJICKTHOCTH IMPH €ro NepBUYHON MpUEMKeE,
BJIaieNen npubopa JO0DKEH COCTaBUTh aKT O HEOOXOIMMOCTH OTHPABKH NMPHOOpa MPeapUsTHIO-
M3TOTOBUTENIO, WJIM TIOCTaBUIMKY, WIH NPEANPHUATHIO, OCYIIECTBISIONIEMY TapaHTHIHOE

o0CITy>KUBaHUE.

8. CBUIAETEJBCTBO O IIPUEMKE

AHanmM3aTop KACIOpoa MPOMBIIICHHBINH MHOTOGYHKIIMOHANBbHBINH AKTIM-1-02 |

3aBOJICKOU  HOMED COOTBETCTBYET TEXHUIECKUM

YCIIOBUSAM

TY4215-001-66109885-10 u nmpu3HaH TOAHBIM TSl SKCIUTYaTaIlUH.

JlaTa BeImycka 20 T.

M.IL

HO,Z[HI/ICI/I WM OTTUCKH JIMYHBIX KJ'ICfIM, OTBCTCTBCHHBIX 34 IIPUEMKY.
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Ipuiaoxenue 1.

000 “Dupma "Ansdpa BACCEHC"

[Ipennpusitue U3roTOBUTEND

TAPAHTUMUHBIN TAJOH Nel

Ha PEMOHT (3aMEHYy) B T€UEHHE rapaHTUHHOTO CpOKa aHaJIU3aTopa KUCIopoia
AKIIM-1-02 TVY4215-001-66109885-10

Howmep u nata Beimycka
(3amoHseTcs 3aBOJI U3TOTOBUTEIIEM )

[TpuoOperen

(mara, mOANKCH U IITAMI TOPTYIOIIEH OpraHu3aIim)
BBenen B akcIuyaTanuto

(maTa, MOAIUCH)
MIPUHSAT Ha TapaHTUHHOE OOCITYKUBAHUE PEMOHTHBIM MPEATIPUITHEM

M.II. PykoBoguTens npeanpusaTus

000 “Pupma "Ansha BACCEHC"

[IpenmpusiTiie U3rOTOBUTEH

FTAPAHTUHUHBIA TAJTOH No2
Ha PEMOHT (3aM€HY) B TCUCHHUE TAPAHTUITHOTO CPOKa aHaju3aTopa KUCIOopoa
AKIIM-1-02 TVY4215-001-66109885-10

Howmep u nara BbITyCcKa

(3aIONHAETCS 3aBOJ] MU3TOTOBUTETIEM )

[TpuoOperen

(mara, MOAMKCH M IITaMIT TOPTYIONIEH OpraHNu3aIiH )
BBeneH B SKCILTYaTalMIo

(mara, moAmuCH)
IIPUHAT Ha FapaHTHﬁHOG O6CJ'Iy}KI/IBaHI/Ie PEMOHTHBIM MPCAIIPUATUCM

ML.IIL. PykoBoauTesnp npeanpusTus
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IIpuaoxenne 2.

MeToauka u3MepeHusi 1 BHECEHUSI KOPPEKIMHU
CHCTEMATHYECKOH oINOKH «KHIKOCTL-ra3»

[Tepen HavamoM M3MEpEeHHs] CUCTEMATHUECKON ommOku <«OKHIKOCTh-ra3» HEOOXOJUMO B
okHe (puc. 8.4-3) BBecTu HyseBoe 3HaueHHe Kod(dduumenra « Kuakocts-razy.

1. B coorBercTBUU ¢ PO npoBenuTe aBTOrpayupoBKy (cM. 1. 9.1).

2. BeibGepure equnuily u3Mepenus — Hac. %.

3. IIpuroroBeTe 0,5 7 AUCTUIUIMPOBAHHON BOJIbI, HACBHIIMIEHHOW KHUCIOPOAOM Bo3ayxa. s
sToro Hazjeire 0,5 1 TUCTWITUPOBAHHON BOABI B KOJOY €MKOCTBbIO 1 J1 M B30aiThIBaiiTe
BOJy B TeueHHe 15 MuHyT. 3ateM uepe3 5 MUHYT NepeseiiTe Bogy B cTakaH eMKocThio 0,6 —
l 5, omycTtuTre B HEro akTUBATOpP M IIOCTaBbTE HA MArHUTHYIO MeIIAiKy. Bxirouwte
MarHUTHYK0 MELIAJKy W OMYCTUTE YYBCTBUTEJIBHYIO YacThb CEHCOpPA B IMEPEMEUIMBAEMYIO
Boay. Ilocne noctrkeHus: yCTOMYMBBIX NTOKA3aHUN IPOU3BEIUTE UX OTCUET.

4. Beraucnaute 3HaueHUE K03 durmerTa « Kuakocts — ra3» mo gopmyie

K = (Ar — Ax)/Ar*100,

rae: Ar U Ay - TIOKa3aHUs aHANIM3aTOpa MPU U3MEPEHUSIX B Ta30Boi (ha3e u B KUAKOCTHU (BOAE),

HaxXoJIAIIEHCs ¢ Hel B COCTOSTHUU paBHOBECHs B Hac. %.

5. Jlma Toro uToObl aHANM3aTOpP BHOCHJI KOPPEKIMI0O Ha OMUOKY «KHUIKOCTh-Ta3,
CBOMCTBEHHYIO Bamemy cencopy, HeoOxoaumo B OkHE (puc. 8.4-3) BBECTH pacyeTHOE

3HAa4YCHUC KOB(b(bHHHeHTa «}KI/I,I[KOCTL—FEB».
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Ilpusnoxkenue 3.

ITopsiiok BBOIa KOHCTAHT TepMOMeTpa
IIpu 3ameHe naTdyMka TeMIepaTypbl B IaMSATh aHAIU3aTOpa HEOOXOAMMO BBECTH HOBBIE
KOHCTaHTBHI, 3HAYEHHsI KOTOPBIX MOYKHO HAWTH B MMAclOpTe JaTYUKa.
s 3TOoro HEoOXOIMMO TEpeHTH B CIy)KeOHOE MEHIO TPaIyHpOBOK, OKHO KOTOPOTO
otkpoetcs, ecnu B MeHio “T'PAJIYUPOBKA”, yaepxuBas KHONKY «BHU3», HakaThb Ha KHOIIKY

«BBoa». B oTkpeIBIIEMCSI CITy’k€OHOM MEHIO TpaayupoBok (cm. Puc. [13-1.) HeoOxoaumo BeIOpaTh

CII¥EEHOE MEHRK onuuio «Temmeparypbl», MOCIE YEro OTKPOETCS
PPEH?HP OBOE: ciyeOHOe MEHIO TPalyHpOBKHU TI0 TEMIIEpaType

PHy1eepor ToY R (cm. Puc. 113-2.).
TeMIIepaTyVPE
ANMeRTPOHMEM
EonETHEThES SRRV .

Puc. I13-1. Oxno «Ciyxe0HOe MEHIO IrpalyHpPOBOK»

Puc. [13-2. OxHO «Ciy)xe0HO€ MEHIO -.i.--.l.-IIPAIu VHPOBEL**
TpagyupOBOK»

HiMHeI TOY KM
EepxHeM TOYEHM
CpenHeM TOYEHM
B nanHOM okxHe BbIOepuTe omuio «BBox EED I ROHCTaHT

KOHCTaHT» H HepeﬁHHTe B OKHO, IIOKa3aHHOC Ha

puc. I13-3.

FEOHCT. TEMIIEPATY PR ™ Puc. I13-3. Oxno «KOHCTAHTBI

Nl= 17324 _Egf TEMIIEPATYPbl»
Ne= 123 .44
NZ2= 32876

[Moouepenno BeIOMpas kypcopom N1, N2, N3, ycTaHOBUTh C TIOMOIIBIO KHOTIOK

nepeMenieH s Kypcopa nacinopTHbIE KOHCTAHThI, TTOCIIe KaXKA0H YCTaHOBKHM Haxkumasi «BBoay

HayuHo-npousBoactBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
AHAJIU3ATOP KUCINOPOOA AKIMM-1-02



73
IIpuaoxenne 4.

OnpeneneHue «<4MCTOTHI» BOJOPOAA KOCBEHHBIM METO0M M0 H3MEPEHHIO 0CTATOYHOI 0
KHCJIOPO/a ¢ MOMOIIBI0 aHAIu3aTopa kuciaopoga AKIIM-1-02T.

BBenenune

Jlnst o6ecnieueHust 6e3o0macHbIX yeiaoBuil padotsl TOL] B TypOorenepaTopax ¢ BOAOPOIHBIM
OXJIXK/IEHUEM, HE00XOAMMO MOJAECPKUBATh B3PHIBOOE30MACHOE COOTHOIIEHHE KOHIEHTpaIui
BOZOPOJAa M KHCIOpPOJA. ITO COOTHOLIEHHE JOCTHUraeTCs, KOrjJa KOHIEHTpauus BOJIOpPOAA
npesbimaer 95 00. %, a KOHIEHTpamusi Kuciopojga He gocturaet 1 o6 %. AHanuTHuecKui
KOHTPOJIb 3TOT0 COOTHOILIEHUSI MOKHO MPOBOJAUTH [0 U3MEPEHUSIM KOHIIEHTpPALMU BOJOPOAA WU
10 U3MEPEHUAM KOHIICHTPAllUU KUCIOpoa. B mepBom cirydae u3smMepeHns JOJKHBI IIPOBOIUTHCS C
abCoNIIOTHON MOrpelHocThio, He mpesbimaromeil 0.5 06 % H2. INazoananuzaropsl Bomopoaa,
IPUHLIMI JIEHCTBUS KOTOPHIX OCHOBAaH Ha TEPMOKOHIYKTOMETPHUUECKOM METOJE U3MEPEHUH, HE
00Ja/1a10T KeIaeMOl TOYHOCTBIO M JIOCTOBEPHOCTHIO M3MEPEHUH B CHUIIy €r0 HECEJIEKTUBHOCTH.
[IpuMeHeHnEe Ta30aHAIN3aTOPOB BOJOPOJA, HA OCHOBE DIEKTPOXMMHUYECKHUX METOJOB M3MEPEHUS
(mampumep ABII-02') Ttakke He oOecrmeynBalOT TpeOyeMoil TOYHOCTH W3MEPEHUN H3-3a
HectabunpHOU paboTel ACpH2 B o6mactu Beicokux koHleHTpauuit H2. Bonee a¢dextuBHO 3amaua
OTIpEIENIEHUS] «UUCTOTHI BOJAOPO/Ia» MOXKET OBITh PEIlIeHa 10 U3MEPEHUSAM OCTATOYHOI'O KHCI0pOa
¢ nmomol1blo razoananusaropa kuciopoaa AKIIM-1-021". YuuTtsiBasi, 4TO B CTAlIMOHAPHOM PEKUME
paboThl TypOOreHepaTopa B €ro CTaTop MPOHUKAET aTMOC(EpHBIN BO3AYX (M3-32 HEr€pPMETUYHOCTH
NOJUIMITHUKOB), & TaKXe IPUCYTCTBYET KUCJIOPOJ, BBI3BAHHBIM AJIEKTPOJIM30M, KOHLEHTPALUIO

BO)IOpOI[a MO>XHO BBIYHUCJIUTH 110 pe3y.HLTaTaM I/I3M€p€HHI>i KOHHCHTpaHI/II/I KPICJ'IOpO)Ia, I/ICHOJ'II)SYSI
dopmyiy
Xr.=100—X50.— Xo0.— Xn.— X0 (T14.1)

rne: XH» — pacueTHOe 3HAYEHHWE NPOICHTHOTO COJEpPKAaHUS BOJIOpPOJA B CTATOpPE
reHeparopa, 00. %;
Xo00: - U3MEPEHHOE 3HAY€HWE MPOICHTHOTO COJEpPKAHUS KHUCIOpOJa B CMECH

NPUXOSIIEH B TEHEPATOP TOCIE AIEKTPOIIH3a;

XOZ — H3MCPCHHOC 3HAUCHHUC IIPOLUCHTHOIO COACPKAHHA KUCIOpoAda B CTATOPC

reHeparopa, 00. %;

79,07

XN.= (X 0O:— XQOz) *~— — pacyeTHOE 3HAYEHHE NPOLEHTHOIO COJAEpKaHUs

20,93

a30Ta B CTaTope reHepaTopa (a30T MPOHHUKAET B CTATOP T€HEpaTOpa B COCTABE BO3IYyXa);
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XH.0= 4 .szO(T).(X&—XBOz)
100 B 20,93

- pacueTHOE 3HAu€HHUE IPOLEHTHOIO COJAEP)KaHUs MapoB BOJABI B CTATOpEe TIeHepaTopa
(mapel BOJbI IPOHUKAIOT B CTATOP T€HEpPATOpa B COCTABE BO3/1yXa);

Y/ - oTHOCHTENbHAS BIaXKHOCTh aTMOC(EPHOTO BO3yXa, %;

B - 0apoMeTpUIecKoe AaBJICHUE, MM.PT.CT.;
pHZO(T) — TCEMIICpAaTypHass 3aBUCUMOCTL MApPHHUAJIBHOIO AAaBJICHUA HACBIIICHHBIX

BOJSIHBIX ITAPOB IIPHU TEMIIEPATYPE U3MEPEHUS, MM.PT.CT.

IIpocToil pacueT Moka3blBaeT, YTO OIpEJEIEHUEe KOHIEHTpalUu BoJopoaa o Gopmyie
(IT4.1) mpoBoaUTCS € MOTpeIHOCTHIO He npeBbimaonmeii 0.2 06 %, T.K. MOTPelIHOCTh U3MEPEHHUS
KHCIIOpoJia B nuamnazoHe koHneHtpamuid ot 0 g0 1 06. % ©e mpessimaer 0.04 06.% (cMm. m. 2

HXIOK 4215-001.2-66109885-10 IIC).

MeTtoauka onpeaeneHus «4MCTOTHI BOAOPOAa» KOCBEHHBIM METO/I0M 110 H3MePEeHUI0

OCTATOYHOI0 KHCJIOPOAA ¢ MOMOIIbI0 aHaau3aTopa kucjaopoaa AKIIM-1-02T.

1. Ana ananu3atropa, CHaOKEHHOTO MUKPOKOMIIPECCOPOM, HEOOXOJIUMO BXOJIHYIO TPYOKY
«KOMIIPECCOP» MOJICOEIUHUTh K MPOOOOTOOPHOI TOUKe, a 3aTeM Ha)KaTUEM KHOIKH «BIIPABO»
BKIIIOUYUTH MUKpPOKOMIIpeccop. Bpemsi paboThl MUKPOKOMIIpECCOPA MOKHO YCTAaHOBHUTH B PEKHUME
«YcranoBkn» (cM. Ilpunoxenue 5).

JUia  aHanu3atopa CHAOXXEHHOTO  «Tpyliel» MNpoAyWTe HM3MEpUTEIbHYIO Kamepy,
MOICOCIMHUB €€ K BhIXOAHOU TpyOke MK.

2. B okHe «YcTaHOBKM» BBIOEPHUTE B KaueCTBE €AMHUIIBI HU3MEPEHUS 0OBEMHBIC MPOLIEHTHI
(06. %) (cm. puc. 8.4-8, puc. 8.4-10).

3. B cootBercTBUM ¢ PO mpoBenuTe rpagyupoBKy aHAJIM3aTOpa MO aTMOCPEPHOMY BO3AYXY

(cm. 1. 9).

4. Tloacoeaunute Bxomuyro TpyOky MK k mpoGoorbGopHOl Touke. YOemuTech, 4TO Ha
ouciiee mpudopa OTOOpakaeTcsi OKHO HM3MEPEHUH, M HaXMHTE OJHOBPEMEHHO JBE KHOIKH:
«BneBo» u «BrnpaBo». Ha nucruiee ananusaTtopa oTKpoeTcs OKHO, MOKasaHHoe Ha puc. [14-1, rae
HE0OXO0JMMO BBECTH 3HAYEHUE KOHIIEHTPAIIMH KHCIOPO/ia B Ta30BOM CMECH TOCIIE AJIEKTPOIIN3A.

Ecnu xoHIeHTpaIus KUCIOpoAa B Ta30BOM CMECH B CTaTOpe reHeparopa He npesbimaeT 10

00. %, ananmuzaTop BBINONHSAET pacuyeTel mo ¢Gopmyne I1 4.1. m Ha aucruiee aHanmmM3aropa
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0TO0Opa3sATCs pe3ysbTaThl U3MEPEHU KOHIIEHTPALMM KUCIOPOJa M pe3yJbTaThl BHIYUCICHUN MO

dopmyne [1.4.1. (cMm. puc. 11.4-2).

EEeIMTe HMCIIOPOT
E DPAS0OEOH CHMecH
IoCTe SIeRTPOIHIa

ﬂ 3 ﬂ l] ﬁ% Puc. I1.4-1. BBox m3MepeHHOW KOHIICHTpALUU

KHCJIOpOJa IMOCJIC DJICKTPOJIM3A.

Q.: 1.17 06%
H.: 98 13 06%
Puc. I1.4-2. OkHO pe3ynbTaToB HW3MEPEHUH H N_:-_-": D.E 6 uﬁ%

BBIYUCJIEHUI.

Ecnu koHUIeHTpauust Kuciopoia B cratope reHeparopa mnpesbimaer 10 06. %, pacuer
KOHIIGHTPALMU BOJOPOAA HE BBIMONHICTCS M HA JUCIUIee OTOOpaXKaroTCs TOJBKO pPE3yJbTaThl

M3MEPEHUIN KOHIIEHTPAIIMH KUCIOPO/a.

0O.: 13.08 06%
H:: -- -~ 06%

N - = = ﬂﬁ{i, Puc. I1.4-3. OkHO pe3ynbTaTa H3MepeHui

KHcCJIopoaa.

Ecim ipubop 000pya0BaH MHKPOKOMIIPECCOPOM, TO B 3TOM OKHE NPH HAXATHH KHOIKH
“BITPABO” OyaeT mpou3BOIUTLCS €TI0 BKIIOYEHUE, KOTOPOe OYIET COMPOBOXKAATHCS MOSBICHHEM

3Ha4Ka B IPaBOM BEpXHEM YIUTy 3KkpaHa (cM puc. [14-4).

O.: 117 062 &

H.: 98.11 06%
me  mes wwen wen ND S 067 06%

MUKPOKOMITpECccopa.

HayuHo-npousBoactBeHHasa dupma «kBUOAHANTUTUYECKUE CUCTEMbI U CEHCOPbI»
AHATTU3ATOP KNCNMOPOJOA AKNM-1-02
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Ilpusoxkenue S.

Pa6ora ¢ ananmuszatopom AKIIM-1-02I" co BcTpOeHHBIM MUKPOKOMIIPECCOPOM
(AKIIM-1-02I'M).

Anammzatop AKIIM-1-02I" MoxXeT moCTaBISTHCSI CO BCTPOEHHBIM MUKPOKOMpPECCOPOM (B

JaTbHEHIIIEM - TIOMITA).

I[J'Iﬂ BKIIFOUCHHUSA ITOMIIBI HaXMUTC

4 KHONKy “BmnpaBo”. B jneBoM BepxHeM yriy

9KpaHa 3aropuTcs HMKOHKa 0003Haydaronas
pabory momnbl (cMm. puc. II5-1). Tlo
UCTEYCHNH BPEMEHH pPAaBHOTO HWHTEPBAILY

paGOTH, 1u00 Tmocie TIOBTOPHOI'O HAXaTHUA

KHOTMKHM paboTa TOMIIBI TIPEKpPaTUTCS, U

Puc. TT5-1. OxHO n3meneru HAKOHKA TIOTACHET.

st 3aganus uHTEpBana paboThl MOMIIBI x -.l.-'E_i" |:T ‘ﬁ"H |:| B KH E3
BouguTte B MeHIO «[J1aBHOe MeHIO» = .- E-F CIIOETL fj: JFAI=21—HI1 f{
«YcraHoBka» u BbIOepuTe omuuio «IloMmbn» E OFIHFIT E:[ SMepeHHMA
HuTepdeHoOE

Hacoe
«BBom» aHanu3zaTop MPEMJIOKUT BBECTH BpEMS HDMHH

(cm. puc. TII5-2). Tlocne HaxaTusi KHOIKH

paboTs! oMbl ( cM. puc. [17-3).

Puc. I15-2 OkHO «YcTaHOBKa.

EEEIHMTE EFPENH [lph MOMOUIM KHOMOK TepeMemeHus
P"EI"EUTH TTOFTIE Kypcopa BBeIUTE BpeMs padOThl TIOMIIBI |

HaxmuTe “BBox”. J{ns Bo3BpalieHUs B OKHO

E-ﬁ; s DERET L U3MEpeHuil HaxxMuTe KHONKY “OTmeHa” 1Ba

pasa.

Puc. I15-3. OkHO yCTaHOBKHU BPEMEHU
Pa0OTHI TOMITBI

Baumanue! Eciiu u3MepeHHsi KOHIIEHTpalMU KHUCJIOPOJa MPOBOASATCS B MaruCTPasiX WU
CEMKOCTAX pa60Ta}0me IIpUu OAaBJICHUAX HHKC aTMOC(l)epHOFO, HeO6XO)II/IMO B Ka4Y€CTBEC BXOI[HOﬁ
TPYOKH MCTIOJIL30BaTh BXOIHYIO TPYOKY MUKPOKOMIIpECccopa.

Ecnmu m3MepeHHss KOHIIGHTPAIMH KHUCIOPOJa IMPOBOISATCS B MAarUCTPAISAX HIIM €MKOCTSIX
paboTaroMX MpH JNABJICHUSAX BBIIIE aTMOC(PEPHOro, HEOOXOAMMO B KayeCTBE BXOIHOH TpyOKH

UCTIONB30BaTh BXOAHYIO TpyOKy UK.

HayuHo-npousBoactBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
AHAJIU3ATOP KUCINOPOOA AKIMM-1-02
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IIpuaoxenne 6.

I'pagynpoBka HyJIeBOii TOUKH aHAJIM3aTOpPA

B kaudecTBe cTaHgapTHOro oOpa3na C HYJEBbIM COJAEPKAHUEM KHUCIOPOJA MOXKHO
ucnonb3oBath «Hoiab-pacTBOp» MIIM MHEPTHBIM I'a3 BBICOKOM CTENEHU YMCTOTHI (aproH, azor). s
npurotoBnenus «Homp pactBopa» 10 + 0.5 r cynedpura nHatpus (Na,SO; T'OCT 195-77)
pactBopsitoT B 200 M1 BOJONIPOBOIHOM BObI U fo0aBmsitoT 20-50 Mr pacTBOpuMOl cou KoOambTa
wim cepebpa (Hampumep, kobdanpra xmopucroro — CoCl,*6H,O, TOCT 4525-77). obaBka conei
TSDKEIIBIX METaVIOB HCIIOJIB3YeTCsl B KadeCcTBE KaTajau3aropa peaKklMHM OKUCIEHUS CyJIbpuTa
Hatpus. Yepes 10 wmuHyT «HoONb-pacTBOp» MOXKET MCIONB30BaTbCA S T'PATyHPOBKH.
I'panynpoBky cencopoB ACpO,-01 — ACpO,-04 MOXHO NpPOBOIUTH HE JOCTaBasg HUX U3
U3MEPUTENIbHON KaMepbl WIK MoMellas UxX B CKISHKY ¢ “Homb pactBopoM™. B kauecTBe CKISHKU
yA00HO MCTIONB30BaTh CTaHAapTHYIO CKISHKY BIIK mm konOy co mumdom 14.

Ecnu rpanyupoBka OylneT NpOBOAWUTHCS B HM3MEpUTENbHON Kamepe, Bam HeoOxomaumo
3anonHuTh ee "Houmb - pactBopom". [liist aTOro mmpui eMkocTbio 20 M FepMETUYHO COEANHUTE C
BBIXOJIHOM TpYOKOI KaMmephl, NMpeABapUTEIbHO YCTAHOBHUB IOPIIEHb B YTOIJIEHHOE IOJIOXKEHHE.
Konen BxogHo#t TpyOku omyctute B cocyn ¢ «Hombs pacTBopom». BeITArnBasi mopiieHs mmpuIia,
3aroJIHUTE U3MepuTeNbHyt0 kamepy «Homib pactBopom». IToBropute nannyto onepanuio 2-3 pasa,
NoKa Kamepa W o0e TpyOKM He 3amoiHsATCs A0 KoHma. braromaps oOpartHomy knamany «Housb
pacTBOp» He OyJeT BBITEKAaTh U3 BXOJHOU TPyOKH.

Ecmu rpamyupoBka Oyaet npoBoauthes B ckisiHke BITK, Bam Heobxoammo goctath ceHCOp
U3 U3MEPUTENIbHONU KaMepsbl. [ 3TOro OTKpYTUTE HAaKUAHYIO TaiiKy, OCTOPOKHO JJOCTAHbTE CEHCOP
(cM. puc. 3.2), a 3aTeM NOIPy3UTE €T0 UyBCTBUTENIBHYIO 4acTh B CKISIHKY ¢ «Hosb pacTBOpOM».

I'pamyupoBky cencopoB ACpO,-05 u ACpO,-06 o «Homb pacTBopy» 00OBIYHO TTPOBOJIAT B

HaIlIOJIOBUHY 3allOJTHCHHOM CTaKaHC.

BHUMAHMUE ! VYo6enurech B OTCYTCTBHHM IIy3BIPbKOB BO3[yXa Ha YyBCTBUTEIBHOW YacTH

aMIIEpOMETPUIECKOTO CEHCOPa.

Jlnst mpoBeieHust TPaAyUpPOBKH aHAIU3aTopa Mo HyJeBoM Touke Bam HeoOXxoammo mepeiTn
B CTy’)keOHOE MeHIo, TToka3anHoe Ha puc. [13-1, [Tpunoxenus 3.

C momouIpl0 KIABUII TEpEeMENIeHUs Kypcopa BblOeputTe omuuio «HyneBoil Touku» u
Haxmure kiaBuimy «BBOJ/l». Ha nucnnee anamusaropa mnossurca okHo «['PAIYHPOBKA

HVYJIS1», nokazannoe Ha puc. [16-1.

HayuHo-npousBoactBeHHasa compma «BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMNM-1-02
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Puc. II6-1. Oxmo «I'PAIYHNPOBKA PPAJ_‘[?HPDBKE H%IIT

HVYIJLS»
E-FC'I‘E.HCIEH'I‘E CEHCDP E

E Cpely C HyJISERNM
cogepxaHMe [
M HamMMTe BEEOT

[Tocne ycranoBku AC B cpelly ¢ HYJIEBBIM COJEpkKaHUEM Kuciaopoaa Haxmute «Broay». Ha
JUCIIIIeE aHaNTM3aTopa TMOSBUTCS OKHO COOOIEHHI, Moka3zaHHoe Ha puc. [16-2. B HmkHel yacTu
OKHa BBIBEJETCS TEKyIllee 3HaUCHUE M3MEPsIeMOI BEIMUMHBI B MPEIBAPUTENIHO BBIOpaHHON Bamu

eaunuie uaMepenus. [locne crabunuzanuu nokazanuil HaxMure kiaasuury «BBOJ».

PP}LII[?HPUBHA HVIIg Puc. I16-2. OxHO cooOmieHuit

rIocIe CcrabMIHSaITHM
IIOoRa=23aHHHH HaXXMHMT=

'EEOT
ﬂ ﬂHEl"
. JI

JIns TOYHOM TpaayHMpOBKH HYJICBOM TOYKH aMIEPOMETPUUYCCKUN CEHCOP JOJIKEH OBITh
NOJAKIIOYEH K aHanu3aTopy He MeHee 12 wyacoB. Ecim ammepoMeTpudeckuid CEHCOp mnepen
MIPOBEICHUEM T'PATyHUPOBKH HE OTKIIIOYAJICS OT aHainu3aropa u Haxoauics B "Homb - pacTtBope" mnmn
B BOJIE C HU3KUM COJIEp>)KaHHUEM KHCIOpOJa, TO MPU BKIIOYEHUH aHAIM3aTOpa MOKAa3aHUS JIOJIKHBI
CHU3UTLECS 110 3HaueHu 0 - 5 MKr/zLM3 MeHee 4eM 3a 15 muH. Eciim mokasaHus aHaiuzaTopa
MPEBBIIAIOT 5 MKI/1, HeoOxomumo momoxaath eme 20-30 MuH., a 3aTeM MOcje CTa0MIU3aluu
NOoKa3aHuM HaxkaTh Kiaasuiry «BBO/I».

Ha nucnnee ananusaropa Ha 3-5 cek. mosBUTCs coobiienne «I'panynpoBka HyJI€BOW TOUKHU
YCIIEHNIHO 3aBEpLICHA», a 3aTEM aHaJIu3aTop MEPEHAET B PEKUM HM3MEPEHHH, W Ha JHCILIIEe

0TOOpa3uTCs OKHO, MOKa3aHHOE Ha puc. 8.1.

HayuHo-npousBoactBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
AHAJIU3ATOP KUCINOPOOA AKIMM-1-02
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Ipuiaoxenue 7.

BoccTraHoBJIeHHE 3aBOACKHX YCTAaHOBOK

K nmpoueaype BOCCTAHOBJICHHA 3aBOJCKHX IMapaMETpOB CJICAYCT HpI/I6eFaTB TOJIBKO B

KpalHuX ciydasx. [Ipu 3TOM Hy>KHO YETKO BBIIOJIHATH MHCTPYKIMM, BEICBEYUBAEMBIC HA UCILIEE

aHajJIM3aTopa.

BococTaHOEMTE
ZAEOICEMe YOTAaHOERM?
[lorpebyerca xanmb-ra

pI:N
#HET

Jost BOCCTaHOBJICHUS 3aBOJICKHX
napameTpoB HY>XHO BOWTH B OKHO
**YCTAHOBKU** (cm. puc. 8.2-3), 3atem
yAepkuBasg KHONKY «BHU3», Ha)KaTb Ha KHOIKY
«BBom». B oTkpbIBIIEMCS CITy’)K€OHOM MEHIO
YCTAaHOBOK  BBIOpaTh  OMIMIO  «3aBOJACKHE

HaCTpOI\/'IKI/I». I[J'IH BOCCTAHOBJICHHA 3aBOJCKHX

YCTaHOBOK B JHAJIOTOBOM OKHE BhiOepuTe omniuio «JA» u Haxxmure «BBO/».

3AKA3ATb: AKIIM-1-02

HayuHo-npousBoactBeHHasa dupma «kBUOAHANTUTUYECKUE CUCTEMbI U CEHCOPbI»
AHATTU3ATOP KNCNMOPOJOA AKNM-1-02
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